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IN THE MATTER OF: 

SCM CORPORATION 
Quarantine Road Landfill 

SERVE ON: 

Corporation Trust, Inc. 
32 South Street 
Baltimore, Maryland 21202 

* * 

* 

* 

* 

* 

* 

* 

* 

DEPARTMENT 0~ HEALTH AND 
MENTAL HYGIENE 

WASTE MANAGEMENT 
ADMINISTRATION 

201 West Preston Street 
Baltimore, Maryland 21201 

C-0-85-139 (Amended) 

* * 

AMENDED ORDER 

* 

WH.EREAS, on December 17, 1984, the State of Maryland, 

Department of Health and Mental Hygiene, Waste Manaqement Admin­

istration {"WMA"), issued a Complaint and Order to the SCM Corpo­

ration {"SCM") concerning its Quarantine Road Landfill. 

WHEREAS, the December 17, 1984 Complaint and Order 

addressed two separate matters: (1) a leachate outbreak from the 

landfill operation and (2) various groundwater monitoring matters 

concerning the hazardous waste cell. 

WHEREAS, WMA now concedes that, in the port ion of the 

December 17, 1984 Complaint and Order concerning groundwater 

monitoring of the hazardous waste cell, WMA mistakingly cited 

v.=~rious provisions of COMAR 10.51.05.06 in lieu of the correct 

regulatory provisions which are contained at 40 C.F.R. 265.90 et 

seq. See COMAR 10.Sl.OS.06A(4). 

WHEREAS, WMA still contends that SCM has not conducted. 

groundwater monitoring of the hazardous waste cell as required by 

applicable requirements and therefore WMA may issue a reviserl 

Complaint and Order citing the correct regulations. 
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WHEREAS, SCM is developinq a proqram for groundwater 

monitoring of the entire landfill, which, if approved by WMA and 

if carried out by SCM, may obviate the need for further ground­

water Monitoring of the hazardous waste cell. 

THEREFORE, it is ORDERED by the Director of WMA that: 

1. Effective immediately, those provisions of the 

December 17, 1984 Complaint and Order. concerning groundwater 

monitoring of the hazardous waste cell are hereby withdrawn. 

Specifically, WMA withdraws paragraphs 2, 3 and 4 of the December 

17, 1984 Complaint and Order. 

feet. 

Paragraph 1 remains fully in ef-
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Date 

-2-

Ronald Nelson, Director 
Waste Management Administration 

E. Howard 
Attorney General 
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Background: 

CHAPTER I 

INTRODUCTION 

The proposed Quarantine Road Secure Solid Waste Fill consists of 

privately-owned property located in the Curtis Bay industrial area 

of Baltimore City. The tract is owned by the Chemical/Metallurgical 

Division of SCM Corporation (SCM), and it has been used for general 

industrial storage and periodic waste dumping for an extended period. 

In order to efficiently design and operate the site as a secure 

landfill, SCM is applying for the necessary permit and will be respon­

sible for the operation. Designated Hazardous Substances (OHS) will 

be disposed of at the Quarantine Road fill, along with non-hazardous 

operational waste from the plant. Therefore, the disposal operation 

will require a State Designated Hazardous Substances Permit. 

The site has been evaluated and designed in accordance with current 

fill procedures for secure solid waste fills. 

Site: 

The proposed Quarantine Road Secure Landfill consists of approximately 

50 acres of land owned by the SCM Corporation. 

The proposed facility, located in the southeast corner of Baltimore 

City, is bounded on the west by Quarantine Road, on the northeast by 

the Baltimore and Ohio Railway, and on the south by the existing Quarantine 

Road Sanitary Landfill, operated by BF!. The Vicinity Map indicates the 

approximate boundaries of the .. proposed project,. and the surrounding 1 and 

use .within 1000 feet of the site. 
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The subject property and adjacent lands are zoned mainly for 

industrial usage. However, the land in the immediate vicinity of 

the site is generally undeveloped. 

The general area is currently served by Baltimore City's central 

water system. Also, several industrial wells exist within the general 

area, according to records on file with the Maryland Water Resources 

Administration. 

Topography and Drainage: 

The topography of the site is the result of the numerous excav­

ation, fill, and generally uncontrolled activities which have occurred 

through the site's history. The highest elevation occurs along the 

western boundary at approximately 104 feet above sea level. From there, 

the ground surface slopes eastward to lower elevations at approximately 

30 to 35 feet above sea level. 

The site topography used for the detailed design was determined 

by aerial photogrammetry and prepared at the scale of 1-inch equals 

100 feet, with a 2-foot contour interval (Maps, Inc.; Sept., 1979). As 

required, field surveys were subsequently performed in April, 1979, 

to update the existing topography. Northeast of the B & 0 Railroad 

Line, U.S. Geological survey topography was used to extend the contour 

lines in order to provide an approximate configuration of that off-site 

area. The detailed design, and the construction of Secure fill support 

facilities were based on additional field surveys, as required. 

The fill design provides for maximum site usage of the tract. There­

fore, the final topography of the operating area will be a combination 

of filled excavations and general area fill. The top elevation will be 

approximately l92feet above sea level near the center of the site. 
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All surface water runoff in the area either is diverted away 

from or transverses the site toward a 24-inch culvert located in 

a 36-inch sleeve under the B & 0 Railway track. The runoff, eventually, 

flows into Thoms Creek, which empties into Thoms Cove and the Patapsco 

River. 

Surface drainage will be controlled through the design and con­

struction of proper drainage diversions. The attached design drawings 

provide for pennanent diversion ditches located on the site, to carry 

runoff toward the sediment control facilities at the eastern side of the 

operating area. Sediment control and stonn water management are provided 

for the fill design, according to the requirements of the U.S. Soil 

Conservation Service and the Baltimore City Design Manual. 

I-4 



General: 

CHAPTER II 

SUBSURFACE INVESTIGATilN 

The geology and hydrology were determin~ 

surface investigation data which were develo~ 

conjunction with other projects located in tt 

Quarantine Road area. 

The field work completed during May, Jui 

by Atec Associates, Inc. of Maryland consist£ 

borings located on or adjacent to the proper1 

points were installed in order to monitor thE 

The borings were drilled to depths ranging bE 

feet below existing ground surface, and exter 

into the ground water table. Split spoon anc 

were taken, and laboratory tests were perforn 

determine textural classification; particle s 

Cation Exchange Capacity; and pH. These bar~ 

ing results are included in Appendix A. 

Geologic and hydrologic work that was cc 

vicinity of the site prior to 1978 was also e 

following: 

a. Borings and other data from the Engt 
Report, Proposed Quarantine Road Lan 
Mar land, prepared in 1976 by MCA E~ 
8-Series; OW-1 to OW-4), 

b. Hydrological Investigation of the Ha 
Tailings Disposal Site, prepared by 
sources Administration in 1977, 
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c. Borings taken by the Maryland State Highway Administration 
prior to the construction of the section of Interstate 695 
along the south side of the site, (Baltimore Harbor Outer 
Crossin - Master Soils Plan and Profile - State Hi hwa 
Commission, Contract No. OT-4-2 , 

d. Various industrial wells within one (1) mile of the site 
including the Glidden-Durkee Well, #4S4E-l, which is screened 
in the Pptuxent Formation from 565 to 575 feet below sea level. 

The pertinent boring and sediment data obtained from the aforementioned 

reports are contained in Appendix B of this report. The well data has 

been plotted on regional maps and included in Appendix C. 

Geologic and Hydrologic Background: 

The proposed Quarantine Road Secure Landfill is within the Coastal Plain 

Sediments characteristic of the region comprised of northern Anne 

Arundel County, Baltimore City and Baltimore County. The Geologic Map 

of Maryland (1968) shows the sediments as belonging to the Potomac 

Group, consisting of the youngest Patapsco Formation, the intermediate 

Arundel Clay, and the oldest Patuxent Formation. 1 

The sand and clay facies of the Patapsco Formation are exposed at 

and in the vicinity of the site with late Tertiary-Quaternary upland 

gravels above the lower Cretaceous beds. Crowley, et.al., summarized 

the geology of the Patapsco facies in the recently published Geologic 

Map of Baltimore County and City (1976): 

Clay facies (1.5 to 165 feet thick): typically buff, red-yellow, 
and brown mottled kaolinitic clays. Variable amounts of quartz 
sand and silt as pods and interbeds, dispersed throughout the clay ... 
Deposition in oxidized flood plain-mud flat environment is postu­
lated. 

1 Cleaves, Emery T., Jonathan Edwards, Jr., and John D. Glaser, Geologic 
Map of Maryland, Maryland Geological Survey (Baltimore: 1968). 
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Sand facies (1.5 to 100 feet thick): well-sorted, medium to 
fine grained quartz sand with locally abundant quartz gravel 
and clay clasts. Minimal clay-silt matrix in sand interstices ... 
Deposition in and around channels of low gradient streams.2 

Groundwater at the Quarantine Road site is a complex system 

which appears to include perched water as well as a groundwater table 

condition. A representative of the U.S. Geological Survey stated that 

a previous investigation was not able to comprehend the range of ground 

water elevation from 88 feet above sea level to several below sea level 
3 readings due to the probable existence of perched water. 

The potentiometric elevation is at sea level through the middle 

of the site along an east/west axis as shown on the Ground Water Map 

included in Appendix E. The groundwater surface north and south of 

that axis varies approximately several feet above and below sea level. 4 

Based on the geologic and hydrologic data reported in the litera­

ture, the 1978 subsurface investigation was planned to develop the 

stratigraphy underlying the proposed landfill area. Interfingering 

beds of clays, sands and silts were expected to occur and the labora­

tory tests were required to determine the basic physical characteris­

tics of the sediments. 

2 Crowley, William P. Jurgeon Reinhardt, Emery T. Cleaves, Geologic Map 
of Maryland, Maryland Geological Survey (Baltimore: 1968). 

3 Personal communication with Frederick K. Mack, U.S.G.S., August, 1978. 

~ Mack, Frederick K., Ground-Water Supplies for Industrial and Urban De­
velo ment in Anne Arundel Count , Maryland Geological Survey Bulletin 
26 Baltimore: 1962, 90 pp. 
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Boring Data: 

In general, the data developed during the 1978 investigation 

represents the main body of work. However, the boring data contained 

in the aforementioned reports were considered, where appropriate. 

The MCA borings B-1 through B-10 were used; however, the logs 

were not given for B-6, 8-7 and B-10. Four (4) well points were 

installed during the MCA investigation; however, only OW-1 and OW-2 

remain at the site. Also, the data from the 1978 borings W-14 and 

W-15 drilled by Atec Associates were used in lieu of MCA's OW-1 and 

B-1 data. 

From the Water Resources Administration Hawkins Point Disposal 

Area report, borings 8-14, 8-15, 8-6 and monitoring wells #1 and #2 

provided useable subsurface data. 

Several of the State Highway Administration borings were ex­

tended deep enough to provide useable information. Data from Borings 

4L-038S, L-048, L-046, A-050, W-067, 4L-085, 4L-055, 4L-100, and L-220 

and 1969 water level readings were plotted on the geologic maps in 

Appendix E. 

Based on Atec Associates classification of the sediments according 

to the Unified Soil Classification System, four {4) lithologically 

distinct sediment types were described: 

Lithology Type 
(1) 

(2) 

(3) 

(4) 

Description 
- Reddish brown clay to tan, very stiff to 

hard silty clay (CL) to clayey silt (ML) 

- Brown to gray hard silty clay (CL) 

- Gray to tan moist, stiff clayey silt (ML) 
to sand (SP) 

- Tan, very dense, silty fine to medium 
sand (SP) 
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The borings indicated that the clays, silts and sands are interbedded; 

they occur throughout the stratigraphic column; and are consistent 

with the sediment descriptions given by Crowley, et. al., and Glaser. 5' 6 

Based on the 1978 boring data and the data obtained from the pre­

vious subsurface work in the vicinity, eight (8) geologic sections 

were developed (A-A' through H-H·). The sections are shown on the 

geologic m~ps included in Appendix E of this report. Also, the var­

ious contour and isopach maps have been drawn to show the extent of 

the clay and sand strata which occur in the vicinity of the site. 

In general, the data indicates that two clay intervals (lith­

ology types 1 and 2) are separated by a sand unit (lithology 4) in 

many of the borings. Also, the sand unit tends to cover the upper 

clay unit in certain areas throughout the site, sometimes in conjunc­

tion with the sandy silt unit (lithology type 3). The geologic maps 

contained in Appendix E represent several contour maps_and geologic 

cross-sections maps which show the general arrangement and distribu­

tion of the four (4) stratigraphic units. 

In accordance with the Natural Resources Article 8-1413 2, the 

existence of faults, fracture systems, solution cavities, and similar 

geologic features was evaluated, and none were detected. Faults are 

difficult to determine in Coastal Plain sediments, and none are mapped 

in Anne Arundel County or Baltimore City and County. Similarly, frac­

ture systems are difficult to recognize in plastic sediments such as 

clays; also, the destructive action of the boring process prevents 

recognition of fractures in sediments brought to the surface by spoon 
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or tube sampling methods. Solution cavities are not expected in the 

clays because of plasticity and lack of soluble minerals. Solution 

cavities in the sand, if present, are not important, because the 

fill design will minimize the potential for transmission of potential 

pollution. 

Sediment Analysis: 

To detennine the physical characteristics of the sediments, 

representative split spoon samples were tested in the laboratory. 

The tests included texture analysis, grain size distribution, natural 

moisture content, Atterberg Limits, Cation Exchange Capacity, and 

X-ray diffraction analysis. The laboratory test results are included 

in Appendix A of this report. 

The particle size distribution curves of selected intervals in 

the 1978 borings are representative of the sediments which will pro­

vide the containment and/or buffering capacity in the fill. The 

curves indicate that more clay is present in the material than that 

shown by the visual classification of the split spoon samples. 

The Plastic Index of the Atterberg Limits indicates that the 

compressibility or consistency of thirteen samples range from Oto 

24 or from none to medium with two (2) just within the lower limits 

of the high range. Consequently, the clay sediments within the Quar­

antine site consist of very soft to moderately dense silt, clayey silt, 

silty clay and clay. However, clayey materials predominate the area. 

The Cation Exchange Capacity (CEC) was determined far nine (9) 

representative samples: These range from 2 to 13 MEQ per 100 grams. 
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The X-ray diffraction analysis of six samples confirmed that the 

major clays are kaolinite and kaolinite-illite; minor clays are 

illite in two (2) samples. The CEC data are consistent with the 

expected clay mineralogy of the sediments of the clays at the site. 

Three (3) field permeability tests were run in lieu of labor­

atory permeability tests. The test locations are shown on the 

attached drawings. Two (2) of the tests were made in the upper clay 

represented by the lithology type (1) clay. The lower clay was not 

tested because the upper clay will provide the natural barrier. One 

(l) test was made in lithology type (4) sand for comparison purposes. 

The values are tabulated below: 

Test No. Lithology Description 

#1 Type 1: Reddish brown clay to tan, 
very stiff to hard silty clay (CL) 
to clayey silt (ML) 

#2 Type 1: Reddish brown clay to tan, 
very stiff to hard silty clay (CL) 
to clayey silt (ML) 

#3 Type 4: Tan, very dense, silty fine 
to medium sand (SP) 

K Value 

3 X 10-6 I cm. sec. 

-6 2 x 10 cm./sec. 

-4 3 x 10 cm./sec. 

In general, the clayey sediments have slow permeability values within 

the 10-6 range as expected. Whereas, the silty sand sediment showed 

a higher permeability value typical for that material. 

Upper and Lower Clays: 

The geological drawings in Appendix E show clays labeled "Upper 

Clay" and "Lower Clay" (lithologies 1 and 2). In some of the borings, 

a silty sand or sand (lithologies 3 and 4) separates the upper and 

lower clays, but in borings OW-5, OW-13, W-14, the clays are strat­

igraphically continuous and the boundary has been interpreted as shown. 
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Elevations of the top of the upper clay are shown on the 

attached geologic drawings. Certain borings of MCA, State High­

way Administration, and Water Resources Administration suggest 

that one or both c1ays are absent in portions of the site. There­

fore, the clays appear to have the boundaries as shown on the 

drawings. 

Crowl~y's descriptions of the sand and clay deposits state 

that the sediments were deposited on flood plains in low gradient 

streams and on mud f1ats. The distribution of the clays suggests 

such a pattern and the thickness of the upper clay in the northwest 

area of the site suggests a northwest sediment source. This concept 

of how the materials were formed is compatible with the data contained 

in the aforementioned previous investigations. 

Agreement is indicated at the northwest of the site, between 

the thickness and the build-up of the upper clay with the supposed 

area of sediment transport and area of most continuous development. 

This indicates that the thickest development of clay occurs in the 

northwestern portion of the site. 

Groundwater: 

As previously mentioned, the data obtained from the borings and 

the monitoring of 11 we11 points indicates the existence of perched 

water and a.ground water table condition within the site. Since the 

ground water level readings range in elevation from 88 feet above sea 

level to 12 feet below sea level, the data is not consistent enough 

to draw meaningful water table contours. 
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The true water table is located at approximately sea level, 

and the areas showing high and medium-high water elevations are 

considered to represent the perched water. The water tables shown 

as 11 low11 ranging from 12 feet above to 12 feet below sea level vary 

also owing to the complex facies changes throughout the stratigraphic 

column. The -cross-sections indicate where water was encountered in 

the observation wells. 

Production Well Data: 

An evaluation was made of production wells located in the Patuxent 

and Patapsco formations where production exceeds 10,000 gallons per 

day (.01 mgd), and especially with high production wells where produc­

tion exceeds 1,000,000 gallons per day (1.0 mgd). The well locations 

and production data were obtained from the U.S. Geological Survey, the 

Maryland Water Resources Administration, and various technical data 

files and reports. The wells are shown on Exhibit 1 and Exhibit 2 
7 8 included in Appendix C of this report. ' 

The wells producing from the Patuxent formation are considered 

not affected by the location of the fill, because of the natural 

barrier of the overlying Arundel clay as shown on Exhibit 3 in Appen­

dix C. The Arundel clay is at least 100 feet thick below the site 

7 Lucas, Richard C., Anne Arundel County Groundwater Information: 
Selected Well Records, Chemical-Quality Data, Pumpage, Appropria­
tion Data, and Selected Well Logs: Water Resources Basic Data 
Report No. 8, Maryland Geological Survey (Baltimore: 1976), 149 pp. 

8 Laughlin, Charles P., Records of Wells and Springs in Baltimore 
County, Maryland:. Water Resources Basic Data Report No. l, Mary­
land Geological Survey, (Baltimore: 1966), 403 pp:· · 
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and is very extensively developed throughout northern Anne Arundel 

County, Baltimore City, and coastal plain areas of Baltimore County. 9 

The Patapsco formation occurring above the Arundel clay, and 

within which formation the fill is developed, has at least 19 wells 

within 10 miles of the site producing from 0.01 mgd to 0.1 mgd, 3 

wells producfng 0.1 mgd to 1.0 mgd, and 2 well fields producing above 

1.0 mgd. The two well fields are the Sparrows Point field in Balti­

more County and the Glen Burnie field in northern Anne Arundel:County 

(Exhibit l); respectively, these are approximately 4 and 6 miles from 

the fill site. There are no additional high capacity wells (l.O mgd 

or above) closer to the site. 

Only the wells having production above 1.0 mgd were evaluated 

as being potentially affected or affecting the groundwater movement 

in and immediately adjacent to the proposed Quarantine Road Secure 

Landfill. On that·basis, the hydrologic conditions of these 

wells in the Patapsco formation were investigated in two areas: 

the Glen Burnie well field, and the Sparrows Point well field. This 

is because the 19 wells producing below 0.1 mgd will have an approx­

imate _total average use of 1.0 mgd. Three other wells that average 

a total use of approximately 1.5 mgd are in the range of 0.1 mgd to 

1.0 rngd. A total production of all the 19 wells is well below the 

daily average production of the Glen Burnie field alone. 

9 Bennett, Robert R. and Rex R. Meyer, 1952, Geology and Ground-Water 
Resources of the Baltimore Area, Maryland Geological Survey, Bulle­
tin A, Baltimore, Maryland, 559 pp. 
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The Glen Burnie field had an actual use of 7.5 mgd between 

January 1, 1978 and July l, 1978, with a maximum use of 9.5 mgd on 

June 25, 1978. The Sparrows Point field used approximately l .0 mgd 

during 1977 (the records do not indicate whether these values are 

average or maximum). 

According to a representative of the U.S. Geological Survey, 

two wells at Sparrows Point are screened in the Patapsco at 206 - 222 

feet and 283 - 304 feet. The drawdown on these observation wells is 

minimal; thus, this well field will not affect or be affected by the 

fill lO 

There is no recent information or usable observation wells main­

tained by the Maryland Geological Survey or the U.S. Geological Sur-

vey to determine the hydrologic characteristics of the Glen Burnie . 

well field on surrounding wells, especially those between the field 

and the fill. However, the potential for affecting the Glen Burnie 

well field will be minimal, because the fill design will contain 

the operation within a clay horizon that is separated from the lower 

aquifers by a natural clay barrier. 

Conclusions: 

The subsurface investigation and evaluation has provided a 

better understanding of the geologic and hydrologic conditions in 

the vicinity of the proposed Quarantine Road Secure Landfill. In general, 

the underlying sediments consist of interbedded clays, silts, and 

lO Personal co111T1unication with Miss Claire Richardson, Geologist, 
U.S. Geological Survey in Baltimore, Maryland, September, 1978. 
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sands that have been defined by the boring logs, geologic mapping, 

and test data. 

The so-called "upper clay" is considered the most useful form­

ation for design purposes as it underlies the northwestern, central, 

and portions of the eastern area of the site. The upper clay is gen­

erally absent to the south and southwest, and it is apparently eroded 

along its eastern limit. The subsurface investigation data indicates 

that the upper clay can be used as an effective barrier to the poten­

tial downward movement of possible fill pollutants. 

The deeper "lower clay" surface has been delineated, and it appar­

ently is too deep within the stratigraphic column to be an effective 

primary barrier to potential pollutants, except where it is contiguous 

with the upper clay. 

The intervening sand and sandy silt materials are expected to be 

encountered during excavation. The g.reatest. concern is with the sand 

deposition that appears to be continuous in the southern part of the 

proposed landfill area outside the limits of the upper and lower clays. 

wherever the sand and sandy silt sediments are exposed in excavation, 

the potential for lateral pollutant transmission must be evaluated. If 

necessary, clay may be transferred from one part of the site to critical 

areas where an effective clay barrier will be installed. 

In general, the sediments have a high clay content wherein the 

potential for pollutant renovation and attenuation exists despite the 

limited clay barriers. 

The potential for public health hazards related to ground water 

and domestic water consumption is minimized, because the potential 
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for po11utant renovation and attenuation exists despite the limited 

clay barriers. 

The potential for public health hazards related to ground water 

and domestic water consumption is minimized, because the potential 

impact area is served by a central water supply system. Also, the 

clayey sediments will allow for lateral movement toward the leachate 

collection·system of potential fill pollutants. 

The evaluation of existing production well records indicates 

that the potential for impacting wells within the area is minimal 

because of the protection offered by the underlying Arundel clay 

formation and the location of the proposed fill within clay and 

clayey sediments. Also, the information contained in the State's 

files and published reports indicates that the drawdown from the 

production well in the site vicinity will not affect the proposed 

fill. 

In general, the required ground water monitoring wells will 

detect any potential problems related to the movement of potential 

pollutants away from the site. 
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CHAPTER III 

SECURE LANDFILL DESIGN RATIONALE 

General: 

A properly designed and operated secure fill provides an engin­

eered method for the land disposal of solid wastes that minimizes 

the potential for impact on public health and environmental degrad­

ation. In general, the greatest potential for pollution from asecure 

fill is the possible contact of the wastes or the by-products of 

decomposing wastes with ground and surface waters. Therefore, a secure 

fill must minimize the rate of generation of leachate during the 

waste stabilization period. 

When the wastes are deposited in a secure fill, they tend to decom­

pose naturally according to their composition. If the amount of water 

within the landfill is limited by local climatic conditions or design, 

the rate of decomposition is generally slow, and the nonnal by-products 

of decay are produced gradually. Consequently, the waste stabilization 

process will occur over a prolonged period of time, and any potential 

leachate will be gradually released and can be collected and treated. 

In order to effectively control the stabilization process, a prim­

ary objective of the fill design and operation is to minimize the infil­

tration of precipitation and increase the rate of surface runoff both 

during the operation period and after the fill is. completed.. This will 

tend to reduce the rate at which leachate is produced, and allow the 
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site's natural geohydrological conditions to control potential 

adverse effects. 

Portions of the Quarantine Road fill site were once acid ponds, 

used for the uncontrolled dumping of liquid wastes by a previous owner. 

Consequently, the stabilization process has been accelerated in the 

older disposal area; and leachate periodically seeps from the fill. 

The secure fill design for the continuing fill operation is based 

on the dry fill concept in order to control its stabilization process 

and correct an existing environmental problem of many years standing. 

Potential for Leachate Generation: 

The secure fill is designed to prevent the dumping of wastes into 

surface water or groundwater, and the design used the existing clay 

barrier between the base of the new fill and the potentiometric surface 

and an underdrain system to minimize the effects of potential leachate 

on the water table. Therefore, the amount of precipitation penetrating 

the fill directly controls the potential for leachate generation. Addi­

tional filling on existing fill areas will be provided with an underdrain 

system to collect leachate and convey it to on-site treatment. 

Any perched water encountered during the excavation will be drained 

to the water treatment system. Also, the existing natural clays will 

minimize lateral migration of potential pollutants and will tend to reduce 

the flow of perched water into the fill. 

The basic hydrological principle that exemplifies the relationship 

between precipitation, evapotranspiration, surface runoff, and infiltration 

is expressed by the formula: 

Net Infiltration= Precipitation - (Runoff+ Evapotranspiration) 
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In.order to evaluate ·the above relationship for a normal fill 

operation within a specific localized area, the "water balance", 

as recommended by the U.S. Environmental Protection Agency, has been 

computed for the proposed Quarantine RoadSecure Landfill. 3,4,5 

The water balance method is an engineering technique that takes 

the total estimated precipitation and subtracts the amount lost due 

to surface.runoff and evapotranspiration to obtain the estimated 

amount of net infiltration. The gradual additions of yearly infiltra­

tion will eventually result in the fill reaching its field capacity, 

at which time the potential leachate will migrate through the fill and 

eventually flow into the leachate collection system. When 

field capacity is eventually reached, the amount of net infiltration 

will equal the amount of potential leachate that may be available for 

migration away from the fill. 

The actual water balance computation, along with.its supporting 

data is included in the Appendix of this report. The computation indi­

cates that the estimated amount of net infiltration or percolation may 

equal approximately 3.1 inches per year. This results in the following 

3 Use of the Water Blance Method for Predicting Leachate Generation 
from Solid Waste Disposal Sites, by Dennis G. Fenn, Keith J. Hanley, 
Truett V. DeGeare, U.S. EPA, 1975. 

4 Thornthwaite, C.W. and J.R. Mather. The Water Balance, Centerton, 
N.J., 1955, 104 p. (Drexel Institute of Technology, Laboratory of 
Technology. Publications Climatology, V. 8, No. 1). 

5 Thornthwaite; C.W. and J·.R. Mather. Instructions- and. Tables for. 
iration and the Water Balance. Center­
of Tech., Lab. of Tech., Public in 
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data for this site: 

GIVEN: 

Normal Precipitation 
Surface Runoff Coefficient 
Evapotranspiration 

THEREFORE: 

@ 40.9 inches/year 
@ .30 (Runoff= 12.3 inches/year) 
@ 25.5 inches/year 

Annual Net Infiltration= Precipitation - (Runoff+ Evapotranspiration) 

3.1 inches= 40.9 inches - (12.3 in.+ 25.5 in.) 

The total area of the proposed secure fill is approximately 50 acres. 

Therefore, at the rate of 3.1 inches per year. approximately 4.49 mil­

lion gallons of water will infiltrate the fill annually. When the fill 

reaches its field capacity, this volume represents the approximate 

amount of leachate that will be controlled annually. 

Leachate Control: 

The precipitation that infiltrates the top of the fill and perco­

lates downward will eventually produce leachate. When leachate reaches 

the base of the fill, the majority of the leachate volume will tend to 

flow toward an underlying leachate collection system. 

In general, the permeability of the fill is greater than the permea­

bility of the natural, in-place sediment. The permeability of the land­

fill is approximately 10-3cm./sec. to 10-4 cm./sec. which, by comparison, 

is similar to sand mixtures. This permeability is considered nonnal 

for industrial waste fills. 

During the site investigation phase, field permeability tests 

were performed in the site's sediments. The tests in the upper 

clay resulted in values within the 10-6 cm/sec. range which is 
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typical for moderately impermeable clay according to the Unified Soil 

Classification System. One test in the sand resulted in a k value 

of 3 x 10-4cm./sec. which is characteristic of a silty sand. 

In order to minimize the amount of potential downward leachate 

percolation below the fill in the area of excavation in original ground, 

a clay barrier having a permeability within the 10-6cm./sec. range will 

be provided.by either leaving the natural, upper clay in place for a 

minimum depth of 3 feet below the excavation grade; or by placing the 

on-site excavated clay where required on the excavated side slopes or 

in the bottom of the excavation to seal the more permeable sandy sediments 

and to minimize potential pollutant migration away from the new fill area. 

For design purposes, the permeability of the clay barrier is considered 

to be within the 10-6 cm./sec, range. Field testing during the initial and 

continuing site preparation phases of the operation will be required to 

confirm that the permeability of the clay barrier is within the· 10-6 cm./sec. 

range. 

A system of underdrains is proposed to intercept and divert leachate 

from the fill area to the leachate treatment system. In ~reas I and II, the 

underdrain system will be placed on top of the clay barrier, while in area 

III, the drains will be placed on top of a layer of gypsum, The layout of 

the drain system is shown in the attached drawings. Design crtteria for the 

underdrain system is given in Appendix D. 

The purpose of the underdrain system is to collect and divert the leachate 

from the fill area to the leachate treatment system. The underdrain system will 

insure that the water level will be at the level of the proposed· tiles 

in Area III. The· selected drainage coefficient (0.3 in./hr,} will insure 

that the system will be able to handle infiltration from high intensity 
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short duration storms. Therefore, it is expected that little or no 

1 eachate wil 1 penetrate 1 ower stratas. 

On areas of the fill which have been previously filled, a base will 

be constructed, using by-product gypsum, to establish a sloping grade 

toward the center of the site. An underdrain system, similar to that used 

in the excavated undisturbed area, will be provided in the gypsum buffer 

under the proposed new filling to collect the leachate from this portion 

of the site and convey it to collection and treatment. 

Monitoring Program: 

The effectiveness of the fill operation will be continually evaluated 

by means of the monitoring program. The program will include establishing 

groundwater and surface water monitoring points approved by the State. 

Groundwater observation wells will be installed for the collection of 

groundwater samples from the secure fill vicinity. The sediment control 

basin will provide an additional location where surface water runoff 

samples can be collected. Additional surface water sampling points will 

be established for routine monitoring of the streams in the vicinity of 

the fill. Background sampling will be performed by the appropriate 

regulatory agencies as soon as the wells are installed to establish the 

monitoring program. Local industrial wells could be monitored periodically 

to provide data on general quality of the water in the deeper aquifers 

underlying the site. 
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CHAPTER IV 

ENGINEERING AND DESIGN 

General: 

The Quarantine Road Secure Landfill is designed to maximize the 

use of the site for manufacturing by-product waste disposal. In general, 

the site will be operated as a modern secure type fill, using the area 

fill method for solid wastes. 

The engineering design is based on the results of the subsurface 

investigation and the basic design rationale which has been discussed 

in preceding chapters of this report. 

This chapter discusses the general waste and cover characteristics 

which together provide the estimated fill life •. Also, the methods for 

controlling potential leachate quantities are discussed, as well as the 

erosion and sediment control plan. 

Solid Waste Characteristics: 

The proposed Quarantine Road Secure Landfill will serve the Chemical/ 

Metallurgical Division of SCM. 

Approximately 50 tons of DHS waste and 1112 tons of other process waste 

and by-product gypsum will be received daily. The hazardous substances will 

generally consist of acids, inorganic sludge, mixed chemical sludge, inorganic 

solids, and mixed chemical solids. Additional. grading for surface water 

control will be provided by filling with non-hazardous gypsum by-product 

waste from the SCM plant. 
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Cover Material Characteristics: 

The Excavation Plan provides for approximately 437,000 cubic yards 

of material which consists of sandy, silty and clayey sediments, Due 

to the method of excavation and stockpiling, the excavated materials 

will be adequately separated prior to its application as either barrier 

material or earth cover. 

The subsurface investigation revealed that a substantial clay zone 

underlies the majority of the SCM tract wherein the new excavation-fill 

will be operated. Of the total excavation volume, approximately 40,000 

cubic yards of clay is estimated to be available for the placement of 

approximately 12,000 cubic yards required for the 2-foot clay barrier in 

areas of the new excavation not sealed by undisturbed clay, leaving a 

theoretical clay surplus of approximately 28,000 cubic yards. 

The remaining excavated material, which consists of approximately 

397,000 cubic yards, will be used for the daily and final earth cover. 

The estimated cover requirement is approximately 779,000 cubic yards. 

Therefore, approximately 354,000 cubic yards of cover represent the 

quantity to be provided by use of the by-product gypsum. Excavated 

clean earth will be stockpiled for use as final cover for the fill. 

Projected Fill Life: 

The Final Grading Plan is designed to maximize the site's usage 

for solid waste fill. The fill will be graded to provide that all water 

falling on the filled area will be directed toward the sediment control 

and/or treatment collection system. 

The estimated total secure fill volume is approximately 3,116,000 

cubic yards of combined DHS and gypsum. 
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Based on the reported waste densities, the proposed fill will 

provide disposal for approximately 2,574,000 tons of OHS and gypsum. 

At the estimated annual production of approximately 362,500 tons of 

OHS and gypsum per year, the fill would serve approximately 7.1 years. 

If gypsum recycling occurs, the fill life could be extended, depending 

on the recycling rate, to as long as approximately 17.5 years. 

Leachate Control: 

The secure fill design incorporates a combination of the site's 

natural geohydrological conditions and an engineered system to provide 

collection and treatment of potential pollutants which emanate from 

the fill during the waste stabilization period. 

Leachate collection is provided by two methods in order to control 

the potential amount that may emanate from the fill. 

In general, an underdrain system will be constructed under the fill 

to collect leachate emanating from under the fill. The underdrain system 

will channel the leachate to the collection sump by gravity and then be pumped 

to treatment. In addition, a surface runoff collection s..ystem ~ill be 

installed, as required, in order to channel potentially contaminated 

surface runoff into the leachate collection system. If, in the future, 

the fill has stabilized to the point where the surface runoff fraction 

is no longer contaminated, it will be allowed to bypass the treatment 

system in accordance with the appropriate regulatory agency approvals, and 

in accordance with the NPDES permit limitations. 

As discussed. inl'Chapter Ill~ .. Secur.e...Landfi11 Des.ign Rationale", it 

has been es.t.imated that essentially all of the potential leachate, from the 
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planned additional filling, will be collected in the subsurface system 

and be channeled to the leachate treatment system. However, any 

remaining leachate which bypasses the underdrain system will percolate 

into the clay barrier where natural renovation mechanisms will tend to 

attenuate the pollutants in this minute quantity. y 

The underlying clay barrier of the newly excavated fill area has 

been designed to provide a minimum 2-foot thickness of either in-situ 

clay or installed clay from the on-site excavation, Its design permeability 

will be within the 10-6 cm./sec, range in order to provide the permeability 

differential to effect subsurface leachate runoff, The graded and compacted 

gypsum base for the continuing fill area is expected to have a permeability 

in the 10-4 cm./sec. range. 

Erosion and Sediment Control: 

The sedimentation and erosion control provisions shown on the 

attached drawings are designed to meet the requirements of Baltimore City. 

The detailed design provides for the construction of the necessary 

diversion ditches, disturbed area stabilization and sediment basin as 

one of the first tasks during the initial site preparation. In this way, 

the continuing site preparation and the extended fill operation will have 

minimal impact on the natural drainage ways in the vicinity, All disturbed 

areas will be properly seeded and stabilized according to the procedures 

listed on the drawings. 

The sediment control plan is based on the concept of channeling surface 

runoff to the perimeter ditch system and through the sediment basin. The 

final grading plan provides for an estimated runoff coefficient of ,30 

to allow about 30% of the precipitation to flow over and away from the 

completed portions of the fill, in order to minimize infiltration into the 
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fill. The sediment control plan is designed to handle the flow 

expected during a 10-year storm, in accordance with the Soil Conserva­

tion Service requirements. 

When an area is completed and properly stabilized, the need for 

sediment control is minimal. However, the ditches and leachate con­

trol system will be maintained for the life of the facility as a 

further control measure to protect receiving waters from possible 

contamination. 

Monitoring: 

The secure fill design drawings show the locations of groundwater 

and surface water monitoring points suggested for on-site monitoring 
. 

of the operation by the appropriate state regulatory agency. The 

design of a typical groundwater monitoring well is included on the 

attached drawings. 

Regular monitoring of the wells is expected to indicate the per­

formance of the secure fill and determine the potential for off-site 

effects prior to their occurrence. Also, the surface water discharge 

point should be monitored to determine compliance with the limitations 

set by the NPDES permit. 
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Genera 1: 

CHAPTER V 

OPERATING PROCEDURES 

The Quarantine Road Secure Landfill is designed as a basic, 

area-type fill. The fill will have grades, when.completed, to promote 

surface runoff. 

Supervision: 

In order for the fill to operate efficiently, it is necessary that 

the fill supervisor understand the operating plan and see that it is 

diligently adhered to. The supervisor must continually plan each day's 

operation and insist that the tasks are accomplished on a daily basis, 

regardless of the circumstances, in order to prevent deterioration of 

the operation and its costly correction. 

In addition to the placing and covering of the waste received each 

day, the supervisor must plan the continuing site preparation with the 

on-site equipment and manpower; maintain the access roads, sediment 

control facilities and completed fill areas; plan for equipment servicing; 

stockpile cover material for daily cover, final cover and completion 

grading; plan for an orderly progression of filling; and maintain basic 

records of site completion, types and quantities of waste filled in spec­

ific areas, equipment maintenance and operating expenses. 

Initial Site Preparation: 

The fill design allows for the gradual extension of the fill operation 

into remaining· portions of the site. In general, the·· initial site prepar­

ation will consist of constructing the drainage diversion ditches and 
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sedimentation controls; the initial portion of the leachate collection 

system; the leachate treatment system; and the monitoring controls. 

The secure fill operation will extend northward across the SCM 

tract. Therefore, the initial excavation area must be borrowed from 

in order to provide the clay for the clay barrier in the new fill area; 

to provide the final earth cover; and to provide room for the continuing 

fill. 

By excavating to the attached excavation grading plan, the perched 

water within the sediments will be drained to a low point and diverted 

away from the fill operation, The clay barrier will be placed where 

required along the sides of the excavation to seal further perched water 

drainage, and to prevent lateral movement of potential pollutants from 

the new fill area, 

After the clay barrier is installed in the new fill area, it will 

be tested to prove that its permeability is within the 10-6 cm,/sec. 

range or lower. 

Groundwater monitoring wells for the site will be installed, and 

any well points located within the future fill area will be removed and 

properly sealed before the placement of wastes. 

C?ntinuing Site Preparation; 

Continuing site preparation for the next operating area will be 

required before the initial operating area reaches final grade. The 

seeding of completed areas, periodic cleaning of the sediment basin, 

and construction of the temporary haul roads are all tasks included in 

the continuing site preparation work. Excavation of the next area should .. 

begin in accordance with the progression of the fill and the depletion of 

the cover material stockpile. When the next area is excavated or graded, 
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it will be prepared and tested in a similar fashion as the initial 

trench and the underdrain are installed. 

Also, the initial excavation area will be opened. In this way, 

the fill operation can be extended as required for its us.eable 1 ife. 

Detailed Operation: 

Trucks arriving at the fill site will be directed to the working 

face of the fill by proper signs. Upon arriving at the active area 

of the fill, the driver will deposit his load at the base of the working 

face, where directed by the fill foreman. After depositing the load, 

the driver will immediately proceed from the fill. 

When the waste has been deposited, and the truck has moved from the 

site, the equipment operator will proceed to spread the waste up the 

working face. This procedure will continue until the final load of 

waste has been placed, at which time the operator will begin to spread 

the daily cover of by-product gypsum. 

During the initial portion of the operating day, the cover material 

operation will begin, and the cover will be stockpiled close enough 

to the working face to allow it to be spread. Upon completion 

of the daily stockpiling of cover material, the equipment and operator 

become available to perform the other tasks required in either fill mainten­

ance, completion or continuing site preparation. An option available 

to the fill supervisor is to continue the stockpiling of cover for two 

to three days at a time, to minimize bad weather cover material transport 

or to allow the equipment and operator to be available for two to three 

days for the other tasks previously mentioned. 
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On-site road maintenance will be perfonned on an as-required 

basis, using the equipment assigned to the fill. 

Sediment basin cleaning will be performed as required. 

Placement of Cover: 

Cover will be either stockpiled by-product gypsum or excavated 

from the areas shown on the Excavation Plan. Usually, the cover will be 

stockpile~ near the active fill area during the day, with the last few· 

loads spread directly on the waste. The Excavation Plan shows the limits 

of the excavation areas. The thickness of the compacted daily cover 

will be a minimum of six inches. Excavated material will be stockpiled· 

for final fill cover. 

The thickness of the final earth cover will be a minimum 2-feet 

applied as the final lift is placed in an area of the completed fill. 

Completed areas will be stabilized in accordance with the U.S. Soil 

Conservation Service requirements. 

Inclement Weather: 

The secure fill has been designed as an all-weather operation to 

minimize the area required to be disturbed at any given time and maintain 

a reasonable filling sequence. The grading plans are designed to pro­

vide adequate surface drainage, both during and after construction of the 

fill. Properly stabilized haul roads will adequately support vehicular 

traffic under most operating conditions. During extreme conditions of 

freezing and thawing, or extended periods of rainfall, the use of addi­

tional gravel, crushed stone or rubble will be required to maintain the 

on-site access roads. A stockpile of masonry rubble, broken concrete 

(without reinforcing steel), broken paving and similar items may be 

developed at the site, for this purpose. 
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Field Engineering: 

A system of vertical and horizontal controls will be installed 

at the fill, for use in laying out site preparation construction, 

fill area location, excavation grades and final fill grades. While 

intermediate fill heights can usually be judged by eye by the super­

visor, the fJnal fill elevations must be surveyed to maintain the 

proper final fill grades to allow maximum disposal of wastes and 

minimize wasting of cover material in establishing the completed fill 

elevation. 

Periodic checks on elevations and horizontal alignment are as 

necessary as the initial stake-out on a properly operated secure fill. 

Site Completion: 

Upon completion of the placement of the final cover to the finished 

grades shown on the drawings, the soil will be tested and up to 2,000 

pounds per.acre of ground dolemite limestone, as required, will be applied. 

The limestone will be worked in the top 3-inches of soil, by discing or 

harrowing, and the surface will be fine graded. 

Seed fertilizer and mulch will be applied in the Spring, between 

March 15 and May 30; or in the Fall, between August 15 and November 15; 

and other times when conditions are suitable. No seeding will be per­

formed when weather conditions such as drought, high winds, excessive 

moisture or other factors would prevent the establishment of a satisfac­

tory stand of grass. 

In general, the rate of application will be a mixture of Kentucky 31 

Tall Fescue at 120 lbs/acre, and Innoculated Sericea Lespedeza at 20 lbs/ 

acre. However, the drainage ditches will be seeded with Kentucky 31 Tall 
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Fescue only. Any exceptionally wet areas will be seeded with Reed 

Canary grass at the rate of 10 lbs/acre. 

Eroded areas will be repaired and reseeded, as necessary, until 

a satisfactory covering of grass is established. 
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General: 

CHAPTER VI 

EQUIPMENT AND MANPOWER 

The equipment and manpower required to operate the secure fill, 

are dependent upon the type and quantity of waste received for 

disposal,- the operating plan, basic site maintenance requirements, 

and the actual effective equipment operating time. In addition, 

basic stand-by equipment must be available on short notice to allow 

the fill to continue operating during periods of equipment break­

down or extended maintenance. 

Manpower requirements are dependent on the equipment used and 

the basic plan of operation of the fill. Provisions must be made 

to cover periods of absence caused by illness and vacation in order 

to maintain the daily efficiency of the operation. 

Adequate equipment and manpower, working at the site with proper 

supervision during a 11 periods of the operation_, are the two most 

important items in maintaining the daily operating efficiency required 

at a proper secure fill. 

Equipment: 

In general, the daily fill requirements and the continuing 

site preparation are the most equipment-intensive operation. Although 

the final equipment selection may be modified as operating experience 

is gained, the following equipment is considered to be necessary, initially. 
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Daily Fill Operation: 

Quantity 

1 

Equipment Item 

crawler loader or 
bull dozer 

Function 

Spread waste and cover 

Excavation-:-Fill Area Preparation (Part-time - As Required): 

1 crawler loader or 
bulldozer 

Stockpile cover and excavate 
excavate material 

1 sheeps foot roller 
(Part-time) 

Compact gypsum or clay barrier 

Periodically, additional equipment will be required to perform the 

necessary site preparation and maintenance. This equipment may be provided 

on either a rental basis or the work can be performed by contract. 

Manpower: 

An adequate fill staff wHl be required an a permanent basis to 

operate and maintain the Quarantine Road Secure Landfill. When required, 

additional manpower will be provided by temporary employment for spec­

ial clean-up projects, seasonal seeding and fill area preparation. 

The following table is a list of the suggested full-time personnel 

that may be required at the fill: 

Position 

Su~ervisory Person -
Treatment -System Operator 

Heavy Eauipment Operator 

*as required by operation. 

Duty Quantity 

Responsible for overall execution 1 
of the fill plan & direct the 
daily operation; operate & i~spect 
the leachate cqntrol ~ystem 

Operate all types of fill equipment 2* 
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The other normal operating duties such as equipment maintenance 

and special tasks will be performed, as required, by additional 

personnel, as the operation indicates their need . 

• 
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General Facilities: 

CHAPTER VI I 

GENERAL FILL MANAGEMENT 

The basic facilities required to provide secure fill management 

and to meet State standards will be provided for the Quarantine Road 

fill. In.general, they include the controlled receiving area, the 

access and haul road·network, the drainage and sediment controls, the sub-

surface leachate collection system, the leachate treatment system, the 

monitoring system, and personnel facilities. 

The entrance to the site is located on Quarantine Road. The 

fill will be controlled by security guards or locked gates, during non-

operation hours; to prevent unauthorized use of the site. A pennanent, 

all-weather access road has been constructed to serve the receiving area 

and provide efficient traffic circulation. 

A trailer will be located as shown on the drawings, and will be 

provided with telephone, electric lights, heat, ventilation, potable 

water, and a toilet facility for the operating personnel. 

Water supply will be provided by connection to the Baltimore City 

Central system. Sewerage for the trailer will be provided by an 

approved septic tank system or holding facility. 

Site Access and Signs: 

Site access and traffic flow will be controlled by one-way ingress 

and egress from Quarantine Road. The remoteness of the operating 
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area within the site, and the buffer provided by the B & O Railroad 

and the Interstate 695 will generally control unauthorized site access. 

As deemed necessary, measures will be initiated to control access to the 

operating area and the site facilities. 

On-site signs will be provided as necessary, to direct the delivery 

vehicles to the working area of the fill and stipulate conditions of 

use. 

An all-weather access road from Quarantine Road to the fill area 

will be maintained. Temporary on-site haul roads will be constructed as 

required, to maintain truck access to the progressing working areas. 

Communications: 

Telephone communication will be provided at the trailer for off­

site communication. 

Dust Control: 

7he remoteness of the operating area will normally minimize the 

occurrence of off-site dust nuisances. On-site dust wi 11 be controlled 

by the application of water to the access roads. 

The establishment of vegetative cover on completed areas will min­

imize the potential for dust nuisances. 

Drainage and Sedimentation Control: 

The drainage and sedimentation control facilities designed for the 

site are intended to provide drainage both during the site preparation 

and after the site has been completed. As previously set forth, it is 

necessary that these facilities be maintained throughout the life of the 

operation. Care must be exercised in planning the progressive filling of 
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the site to assure that rainfall is diverted away from the waste. 

The sediment control plan has been designed according to the 

requirements of the U.S. Soil Conservation Service and Baltimore City. 

Supervision and Safety: 

The operating procedures outlined in this report are intended 

to provide an environmentally safe, nuisance-free secure fill, meeting 

the requi_rements of the State of Maryland. The daily supervision will 

be performed by the full-time Superintendent. In addition to the respon­

sibility for the general fill operating efficiency, the Superintendent 

will be responsible for seeing that safe operation practices are followed 

by both the operating personnel and the drivers of the delivery vehicles. 

In the event of accident or personal injury, the emergency procedure 

developed by the fill Superintendent will be followed. 

Records: 

Basic records will be kept as part of the routine secure fill oper­

ation. These records consist of areas filled, dates during which they 

were filled, quantities and types of wastes received, equipment mainten­

ance, and any special occurrences during the fill operating period. A 

set of the secure fill plans will be marked to record the progress of the 

continuing site preparation, earth cover excavation, seeding and stabili­

zation, and the fill operation. Also, periodic monitoring and site inspec­

tion visits, as well as local individual complaints will be recorded to 

indicate the degree of operating efficiency. Manifests will be maintained, 

as required, for OHS waste. 
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Hours of Operation: 

The normal operating hours of the Quarantine Road Secure Landfill 

will be from 7:30 A.M. to 4:00 P.M., Monday through Saturday. 

This schedule, essentially, provides ample time during daylight 

hours to spread and cover the waste, with care being required to begin 

covering before the closing hours. It also provides some time within 

the nonnal working day to maintain the fill site and perform continu­

ing site preparation tasks, as previously set forth. 

Inspection: 

The inspection and evaluation of the secure fill operation is a 

function of the regulatory agency at the state level. Access to the 

site for purposes of inspection will be made to all authorized personnel 

at any time during nonnal operating hours. 

In addition, the fill superintendent will conduct his own periodic 

i!ispections to determine the efficiency of his operation and general 

compliance with the operating plan. 

Leachate Management: 

As set forth in previous chapters of this report, any potential 

leachate will be controlled by a system of subsurface underdrains and 

a surface collection system that channel their respective flows 

to the leachate collection system for treatment. 
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APPENDIX 

1. Summary of Laboratory Test Data 

2. Gradation Curves 

3. X-Ray Diffraction Results 

4. Cation Exchange Capacity Results 

5. Test Boring Logs 

6. Unified Soil Classification Sheet 

7. Field Classification Sheet 



P<1gc l of 2 

Froj ec::: 1-..TEC Jc,;i No, : D-78256-B 

Sill·!MAF .. Y OP L.t:3CRATO~Y TES'!' R33[L':'.~ 

Natu::al Cceff:!.cient Cacio~ 
S,ir.,ple Nat1.:ral l>::y of E:.;~h~:~z~ 

llori:1g Sample D.-.:pth Sieve Hydrometer Moisture Dcr-,sity Limits. % Speci:E::.c Permeability X-Ray C:.;:,.:;.ci:: 
~o No feet Analysis* Ar.alysis"" Contenti. lbs/cu ft L.L. ?.L. P.I. pH Gr.:vity cr,1/ s;;;c Diffractio.1* x 

09-5 5 23.5-25.0 X X 19.0 35 20 15 7.2 
OW-5. 6 28.5-30.0 6.8 X X 

CW-6 4 18.5-20.0 X X 16.2 41 17 24 7.7 
OW-6 5 23.5-25.0 7.2 X X 

Oh'-7 3 1'3.5-1,5.0 X X 17.0 48 25 23 6.9 X X 
CH-7 6A 30.0-32.0 X X 17.8 non-plastic 7.3 'hi< . 

OW-7 9 43.5-45.0 X X 14.0 19 19 0 6.8 
OW-7 10 48.5-50,0 6.8 X X 

OW-8 3 13.5-15.C. X X 16.9 r.on-plast.ic 7.2 
0\~-8 4 18.5-20.0 7.0 X X 

01-1-9 5 23.5-25.0 X X 10.9 non-plast:lc 7.2 
OW-9 6 28.5-30.0 7.3 X 

OW-10 5 23.5-25,0 X X ~1.8 22 18 4 6.6 
O\l-10 6 28,5-30.0 6.8. X OW-10 8 38.5-40.0 X X 21.4 25 20 5. 6.5 

OW-11 4 18.5-20.0 X X 13.8 24 16 8 8.0 
OW-11 5 23.5-25.0 7.9 X OW-11 8 38.5-40.0 X J( 18.0 27 23 4 8.0 



Project: Quarantine Road Landfill 

Sample 
Boring Sample Depth Sieve Hydrometer 

~o No feet Analysis* Analysis>'• 

OW-12 5 23.5-25.0 X X 
OH-12 8 38.5-40.0 X X 

01-/-13 2 8,5-10.0 X X 
0!·!-13 5 23.5-25.0 X X 
OW-13 6 ZS. 5-3.0. 0 
OH-13 6A 30.0-32.0 
Oll-13 7 33.5-35.0 X X 
OW-13 9 43.5-45.0 X X 

See separate test result sheet. * 
*·'' Sarr.ple was not suitable for permeability testing, 

PAGE 2 0~1 .. 

ATSC Job No,: D-78256-B 

SUMMARY OF L.t.EORATOlW TEST RESU!.TS 

Natural . Coefficient c~:::!.on 
Natural Dry c: E;-:ch.:.:1g~ 
Moistu4e Density Limits, 7. S::,ccific Permeability X-Ray Ca?~Cit) 
Content% :ts/cu ft I..L. P.L, P,I, p}-1 Gr.:ivity cm/s.-.c Diffraction* "' 

. 21.6 32 20 12 7.7 
19.5 non--plastic 7.7 

12.9 20 10 10 7.?. 
20,7 42 20 22 6.4 

7.0 X X 
*~ 

.22,0 35 22 13 6.8 
32,8 71 50 21 6,6 
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- - -- - - . -,-,_ ·--
20 80 

--
10 90 

- . -
0 100 
500 100 50 10 5 1 0.5 

GRAIN SIZE MILLIMETERS 
0.1 0.05 0.01 0.005 0.001 

C08BLES 
GRAVEL SANO SILT OR CLAY 

COARSE flNf COARS! MEDIUM I flNE 

SAMPLE NO. EU:V OIi D£PTH CLA5Slf1CATION NAT W0!. LL FL Pl 
PROJECT Quarantine Fill 

4 CL 46 26 20 · 
D-78256-B 

AltU. 

GOIINGNO, 14 

. GRADATION CURVES DATE 9-15-:78 



- - r.-· ,:i"".,Q;r, r~ ,:.\1,1):- ~ ~,;-;a• ~ ... p....,.,N-1 't ~~--., ~-. II 

-U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMbERS HYDROMETER 
6 " 3 2 1½ 1 3/4 ½ ¾ 3 

"" 
6 8 10 14 16 20 30 40 50 70 100 140 200 

100 • I :1 J I I I :1 II I I I I :, I I I 1"-...l I 0 
i.. 

'""r-.. 
I'-, 

90 --~ 10 

80 "' 20 . " - -· --t-

" 
-

70 30 .-... I\ :c 
X ... . - ,_ - - . - - ... l') 
l') \. w 
w 60 - .40 ~ 
~ 

~ >-
>- a:i - - -QI) . 

r\ a: 

ffi 50 
w 

50 :Q z f\. < ..: - . _,_ -- - ·- t- - 0 --z \. u 
tj .£0 60 z 

w 
a: - - --- . - - . - - u 
w 
a. °' w 

30 - 70 Q.. 

- - . - - ... 

20 80 

- ,- - - ,_ >-

10 I 90 

. - - -
0 100 
500 100 50 JO 5 1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE MILLIMETERS 

COBP.lES · ~ GRAVEL SANO Sll.T OR CLAY . I COAIISE flNE COARSE MEDIUM I FINE I 

SAMPLE NO. tLfV OIi PHTtt CLASSIFICATION NAT W'I. lL PL Pl rRoJtc;quaran_;in~ ~il:L., .. 
8 . ' CL 38 120 lB ' . 

D-78256--B 
. ' 

AREA 

- - ·- 14 IORINO NO, -



~ ~;~ ~ ,,r;.:,:,1 ~ i;. .......... .,J vi;~ 
: ' 

t;;.~.;,;i ~.:-,..;, t.;i,-::-.• :~ ,, N:1:.,.1;;1 ~.;.:..;i.-, ~ ....... ~ ~~~ .. M ..... 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUM!IERS HYDROMETER 

100 
6 .c 3 2 11/1 1 3/4 ½¾ 3 " 6 8 1-0 14 16 20 30 40 so 70 100 140 200 

. I I I I I I II II I I I I I J ,J 'I,' I I I I 0 

--
" ....... 

90 

"' 
10 

'i-. r-. 80 
r-.... 

20 . ..... 
. - ,__ 

70 . I'-.. 30 i-

" 
:i: 

. ,- .,- - t, 

" 
tu· 

I 60 ' 40 ~ 

' 
>-
cO 

I - ,- - I ~ 

' w 
! 50 

' 
50 lQ 

< . - .. -·- 1, 0 
; l u 
u .(0 60 !z J w 
:( u 
IJ a: :i.. w 

30 70 o.. 

. - . 

20 80 
. ~ 

10 90 
.. 

0 100 
soo 100 50 10 5 1 0.5 

GRAIN SIZE MILLIMETERS 
0.1 o.os 0.01 o.oos 0.001 

COB!!LfS 
GRAVEL SAND SILT OR CLA'I' 

COARSE flNE COA1lSE I MEDIUM I flNE : 
.,. 

S,....,.l'Lf NO. UfV Oit DEPTH CWS1f1CATl0N NATW¼ tl Pl Pl 
PROJ£cQUarantine Fill 4 ' CL 28 18 10 

D- 7R?StrB 

AREA 

IOlfl'olO NO, 15 

. GRADATION CURVES OAT£ Q-1"-7R 

! 
::, 

~ 



P-- ~ 

100 

90 

80 . 
701 ... 

:x:: 
C) 

w 60 
~ 
>-ca 

ffi 50 z 
..: 
z 
~ ,o 
°' w 
a.. 

30 

20 

10 

0 
500 

SAMPL~ NO. 

ti 

!] .\.l'.i - '.l'!JI.U ~ ,.u ~. Ji"J.i f?t: fl,; \T' ., .. pr fJ' f· ~ 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
6 .( 3 2 1½ t :l/4 ½ ¾ 3 4 6 8 1-0 14 16 20 30 40 50 70 100 140 200 

. I I I I I II II I I I I I I II I I I I I I I 
,_,_ ,-

\ 
\ 

·>-

\ 
_,_ - . . - - . _,_ - .. 

-~-~ . 
' .. -- - ...-- -~ - . . .. ·- \ 

\ 

" .. - - - I 

' ' ':',... - _,_ - -· 

" I'\ 
r,,. 

. ~·--
'\, -

" - .. - . - . -

.. -- -·>--
·- --· - ·- ;_ - --·--

100 50 10 5 1 o.s 
GRAIN SIZE MILLIMETERS 

0.1 0.05 0,01 0.005 

coams GRAVEL SANO I SILT OR CLAY 
COARSE flNE COARSE MEDIUM I FINE 1, 

'. 

tUV OR DEPTH CLASS1f1CATl0N NATW% LL PL Pl 
rROJEct Quarantine Fill 

CL 28 19 8 
D-78256-B 

AREA 

DORING NO, 15 

,. ~ ii 

0 

10 

20 

30 ... 
:I: 
t, 
w· 

40 ~ 
>-cc 

°' w 
so ~ 

< 
0 u 

60 Z 
w 
u 
« 
w 

70 a. 

80 

90 

100 
0.001 
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Clay Mineral Analyses 

Sa:~ple Designation 

O':'i-7, S-10 
48.5-50.0, E78256-B 

Ol'i-7, S-3 
E78256 

o:~-13, S-6 
E78256-B 

OW-6, S-5 
. 23.5-25.0, E7S2S6-B 

m:-s, s-4 
E7o256-B 

OW-5, S-6 
28.5-30.0, E78256-B 

Samples supplied by: ATEC Associates 

Analytical Method: X-ray Diffraction 

; ... ,alyst :. Paul Karabinos 

Date: 17 .July 1978 

Clay Minerals 

Major 

Kaolinite 
Illite 

Kaolinite 
Illite 

Kaolinite 
Illite 

Kaolinite 

Kaolinite 
Illite 

Kaolinite 

Minor 

none 

none 

none 

Illite 

none 

Illite 

: .. 
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The Robert B. Balter Company 
Geotechnical Engineers 

July 25, 1978 

Mr. Ma rk Aeb i g 
ATEC Associa.tes of Maryland, Inc. 
9590 Berger Road 
Co 1 umb fa, Maryl and 21046 

Dear Mr. Aeb_i g: 

18 Music Fa 

Owings Mills. Maryla 

As requested, we have performed additional laboratory tests on the 
soil samples received on July 13, 1978. The samples were analysed 
for their cation exchange capacities based on the ammonium acetate 
procedure with the res.ults summarized below: 

Sample No. & 

Identification 
E-7B256-B 

ow 5 s # 6 

ow 6 s If 5 

ow 7 s # 3 

O\.l 7 S if 10 

ow 8 s # 4 

ow 9 s # 6 

ow 10 S ff 6 

ow .11 S U 5 

ow 13 s # 6 

Total Cation Exchange 
Capacity. Miliequivalents 
Per 100 Grams 

5 

8 

9 

13 

13 

2 

13 

10 

9 

Remarks 

Tan SlLT & CLAY, tr f­

Purplish brown CLAY & 
1 i ttle f sand. 

•Orangish bra~n SILT & 

tr f-m sand. 

Tan SlLT & CLAY, litt1 

Tan f-m SAND, some si1 

Tan f-m SAND, tr silt. 

Reddish brown CLAY & ! 
little f-msand. 

Tannish brown SILT & C 

some f-m sand. 

Reddish brown Clayey c 

f-m SAND. 



Mr. Mark J\eb_ig - 2 - July 25, 1978 

The results indicate the samples to be basically Kaolinite. 

If we w~y provide additional assistance, please feel free to call upon us. 

Most sincerely, 

B. Balter Company 

By: Godfrey Nuwame 

G!-bmg 
570·0-HD 



of Maryland, Inc. 

BORING II ---;-0::-\'_-...:3::.__ 
JOB # ___ l_L-:.7..::::8.:::.2 

COH T?. ACTED 111 TH --=B-=r~o~wn in{'-F Cr r i S m.cl~ ... ll=S'-'t=-r"-"i.,_c_,.s .... ,,._LI'-'n'"""-'~-------
PRO J EC T t-1 .VA E Ou.:1 r clt) ~ i l1 ~ l~O,'l cl S ;1 n i, t...,· [l..,_._r..,,y__,J_,,,[1..;..Qu.-...d .... f .... i ... ] ...... i _______ _ 
LOCAIION E:ll tinorc, ~hrvl<1nd .,,. 

) SMAPU:m 
0:111. ... tlorr,rnor \:11.-1.!i.O Lba. Hola Dlomotor Foroma" Vo 
Suri. Elo,v. Ft. Hammer Drop 30 '"· P.:ick Coro Dia, l"opoc;tor 

r o.,,. S101 t•& 5/31/78 Pip:, Siu 2.0 '"· Bori"g Method HSA Dato Co:nplotod--2 

SOIL DESCRIPTION STRA. DE:"TH SAUPLi= 
BORING & s ELi::V. . 

C:;{u, MO:,~, !°'4:';;.lty, f'l~11clrt, s~. Frc-:,,.wtlolM D~mt SCALE Co,,d. lllowa/G• Ho, Type, Roe:, HOT 

SURFACE o.o II 

- ·iiscellaneous Landfill -
r - ·laterials -- -- -

·- - CA I 
--i -I --1 -
--+ - Abandone 

~ 5.0 - hole @ 5 J ··------- - --·· --...-- ··- -· ....... -.. .. . . --· 5-.4 ...... ·----·- ---
' Bottom of Test Boring @ 5. o• -

_j -
~ - -

.- 3 -
-

I -
j ' -

-
1 - . 

1 10-
-

-l -
j -

-
-
-

J 
-
-
-

1s·-
- -
- -
- -
- -

- -. ..., -
- -
- -- -- 20-
.___ __ 
SA.U.PLE CCHOlllO:lS S>.1.l!'LErt TYrE Cr.OUHO WA)"~R DEPTH 60:lll,G MC 
D-015:tlTfGP.ATED OS-DRIVEN SPLIT SPOON AT co1.\PLETIOH FT. HSA-Hollow 
I-It.TACT PT-PRESSED SHELCIY 1U8E 

ti RS. FT. 
CFA-Conrin 

U-l1HD1HUR BED CA-CONTINUOUS F LICHT AUGER AFTER DC -Drivin, l . :-i l-LOST ~C-ROCK CORE MO -MuJ D, "' AFTER 24 HRS. FT, 
- - ... --····- .. ' -- . - ...... 
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/-\tee 
/\SS0Cf0tt2S of Maryland, Inc. 

coHTliACTED w1rn __ Jl~:r.r.,;,-'Fr>-r.1·fs •ri:.-..:d .... •!:.:..,q;:.,t ... ,r~L:..P_~,~,-... J.1.,r ... c ..... ' '---------- aoR1HG, nu_ JI\ 
PROJECT llAh\E Qunrantine i::.~~~ S~n-! ~[T'i J..-.111F'i 1 i JOO I --'.c--::n~-[":/l...8_'2-•. -';-6---P,-,----
LOCATIO~ _____ ....:}.:....: ill-:t.l~O'!'.'~, ?-'.·'.!;y1 ;~nrt 

SAMPLER 
Ooh .. .,. _______ _ Hommor Vlr. 1/,() Lb,. 

• s,,,r, E 1 .. -,. ______ F,. Homr~•• Orop_..;3~· (.;....l ___ ln. 

llol:, Dlom~l:,r __ .w.._ ___ _ 

Rock Core D,io. _____ _ 
F<tromon ----~-'-,..::;O.:;l:.::e:.!.:;n~-----
ln5poct..,, ____ -;:--r.::-:--r:=-:---

0 0 ,0 Stc.,t•d 5/31/73 Pip0Si10 2.0 In, Bori"~ Memod __ 1-"'l~~·a..:A ____ _ Dot• Completed ___ S.;../_3_1..;/_7_8 __ _ 

SOIL O~SCRIPTlmt ST!?A.. ELEV, 
C.'>1Jt, U;;;,;.,.-,, t'tt<l'7, M:u:l,;,lly, l".~, f-r-,;..:::H..u C!:f-11-~ 

SUP.FACE 0,0 
- Miscellaneous Landfill - Materials -
-

--

~ 
~ 5.0 - ·-·--··-·· -- ------·-··--- --~ -- ·--- ---···· ---------------- _____ ,. ________ --·--
- Botto:n of Test - Boring @ 5. O' 

-
-

- I -
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
·-
-
-
-

-

- -
S-'.l~Pl.C COHOlTIOt-!S 
0-01 S!'.lT ECl?A TED 

Hl\PLEn lYPF. 
OS-ORIVEH SPLIT srOON 
PT-Pi?ESS(D S1i1'Ll1Y TUB!: 

I J1._f f • -·(' 

OEf'TH SAHPLi.: 

Dlo~•/o• SC.,.LE Cone!. H,. Typo Rec. 

" -
-
-
-

- CA 

-
-
-
-

5-
-
-
-
-

-
-
-
-
-

10-
-
-
-
-

-
-
-
-
-

15-
-
-
-
-

-
-
-
-
-

20-

GROU/IO ¥..1.Tf:R DE?TH 
AT COMPLETION ________ FT. 

____ HRS. _____ FT. 

BORING e. SMl?LIHG 
HOTES 

Boring OW-3A was off-
75' from OW-3 towards 
OW-6 

Abandoned test hole 
@ 5.0 

l\0!'1.IHG l\ETtlGD 
H SA -Hollo•• s,~.,. Au;:••• 
CF A-Conrin"""• f l;tiht Au~ 
DC -Otivino Co,in~ 
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of Maryland, Inc. 

CO~lTRACTED WITH Ilrown i nr•-Fc>rx::i ~ Inrl11sti:i cs, Tnc. CORIHG II m.:-t. p 
PROJECT HAM[; {)u:1r;intinc l{n:1d S:rnitnry Landfill JOB# D-782 .. 
LOCATION R:1 l ti.inot·e 2 !·lr1ryland 

SAIA?l.E!{ 
o .. , .... ,. Hammor Wt, 140 Liu. Hol• Dlc.,11otar 8 Fo,or:'lan Vol 

• Suri, Elo,. Ft. Homm•r Drop JO In, P.oc:k Cor• Dia, In •P• c:I<>• 
0:ite Storh<! 5/31/78 Pip• s1 .. 2,Q In, Borin;i /A:,thod HSA Dot• Complot•d~ 

SOIL lii:SCRIPTIOM STRA, O::PTH SI.Hi>LI: 
B0Rlt4G t. ELEV, . 

C.:!-::r, M,,htr;-,, t:..--wr,, M::itldl';-, Si-..t, Pr.<;;erl!c. Oi':PTH SCAL~ Cc,nd, Clowa/6• tfo. Typo Roe:, uo· 

SURS:ACE 0,0 " - -Hiscellaneous Landfill - -- 'Materials -- -- -
- --
- -- - 5 

s- D/I 1/s 1 DS 10 - --- -- -
-- -- -- -

~ 
- Water or 
---- - l - - D oil 2 DS 1 - 10-

- -- -- -
- -- -- -
- ---
- -
- - 3 

- 15- _D_ 2/4 3 DS 4 
- -
- -
- -- -

- -
~ -- ----
- -
- 100 -

-· 20-
L 5 4 DS L 

SI.IH•Le COHOITIOHS SAMPLE!? TYPE GROUND VATEP. 0!:PTH 801.l>{G 
0-01~1:HEGRATED OS-DRIVEN SPLIT SPOON AT COMPLETION FT, tlSA-Hol 
1-ltlT ACT PT-PRES!>ED SHELBY TUDE CF A-Con 
U-UNOISTURBED CA-CONTINUOUS FLIGHT AUGER AFT CR HRS, FT, DC -Ori• . I f"'t~T 111"-Pnr~ rORF AsFTfr. · 24 IIRS. ____ FT, MO -u .. , 
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Atec 
As~o ...... ta)">-o~ 

\ V ,..... A\:." of Maryland, Inc. 

CONTRACTED WITH HrowninP.,-Fcrri s Tndustrics, Inc. BORING# __ o;,;..1;.;.,\'-:-:::-'·~n~~:,.._,:.2:.!,o!..;f~ . .:.2 __ _ 
PROJECT NAU.E Ouar:rnt:i.n0. l~0:1(1 S:mi t.in~ Tc.:'...:'1"-n'-'cJ=-f=-·1~.·--=1...:1 ........ ______ JOB. ____ _;,I>;..:;-;.,!7~8!.;7S·..!'i.!.(1~i1!.~---
LOCA TIOH _______ J=1=a=l"--t·'-. i""'m~o~r=-c JJ:1 r\'lnn'-'-",d _____________________________ _ 

SAMPL~~ 
Ootun, _________ Hommer w,._lli ___ Lb,. 

S>1tl. Elev._.....,. ____ F,. Homm,r Drop 1'1 In. 

Dot,Stortod 5/31/78 PipeSiH __ 7..0 ___ In. 

Hob Oic,mot•r ___ 8;:;:.... __ _ 

Rock Cor• Dio. ____ _ 

B0rin11 Metl,od BSA 

Foroman Vo] cr.i ----~::.!!!..-----ln~pacto, __________ _ 

Daro Cc.,r,pl,.,,.J _ _,::,,.../._..._)1.L/..J.7..lo8.:..' __ _ 

SOIL DESCP.IPTION STr?.\. DEPTl-i S 1.11 PL f:. 
CORIUG & SJ.UPLISG ELl:V. . 

~ • ..ic:mo"C,, ~~17. Pl~tl~!:y, s~ •• J'roj;'e'rli~ O~i'TH SCA.LC: Concf, Slow~/{,• Ho. iypi,, Rec. HOT~S 

SURFACE o.o ,, .. - -
Miscellaneous Landfill ! - -- Haterials - .. 

- -- -
- --
- -- - 100 

25.0 
25- ...l. 7. 5 DS L - ------ r--~---=---==:-::.·.:-:-..::- - - •M••- • - ·-· .. -·-. ---·- ---------- Ilo t to7!1 of Test Boring @ 2 .O' -

- - ~ 
.. . .• -
~ -

-
- -
- -
- -
- -- 30-

.. 

- -
- -
- -
- -- -
- -- -
- -
- -

- 35-
- -
- 1 - -
- -

- -- -
- -
- -
- -- liO-

SAMPLf CO:WITIOHS 
0-01$1tlHGRATEO 

SAMPLER TYPE 
OS-DRIVEN SPLIT sr•OON 
PT-PRESSED $HELtlY lUSE 

Gf!OlJNO WATER DEl'rH 
AT COMPLETION ______ _ FT. 

CORltl:; f.4HHCD 
H SA -ttollo., s,.,,,. A.,;••• 
CFA-Continuouo fli11ht /. 
DC -D,ivin9 Co,ino 

I _ft,JT A,- t 
··-••-' -rt 1r:..1T Alli.Fil 

AFHR ____ HRS, _____ FT, 

l!T MD -M.,J Orill1n9 
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Atec 
Associates of Maryland, Inc. 

co:HRACTED WITH -···· nrourd.n1~-F0;:--r, .. f ~ 'rprl;.:nt·rfr·<';. Tnc. 
Pr.OJECT NAME OlJ/lrilq,tj.rn..j~.-:,~!:} Sc:n:1.t·~~~-y L 0\nJf,.:::i.J.'->1...._ __ , __ _ 
LOC.i..ilON Bnlti~o::::-l°"l. }hrvl:.1,1d 

SAMPLt:~ 
0:il.,;.1'1. Hamrn•r Wr. 11.0 Lba, H11I• D111me1e, 8 
Surf. I: (,.v, .Ft, Homrn•r Drop ~o In, R"::k C11r• 010, 

DORING # OF- '5 1c 

JOB II D-'1
~'. 

Foreman-~ 

• o..,,., s,.,,, .. J 5/26/78 Pip• Siu 2.0 In, florin~ Uothod l'~A 
ln,i:octer __ _ 

Doto Complotod_ 

SOIL O~SCF!lf'T_IOH STP.A, ELEV, c~. MO:,~, riv..:z:,, Ptci.:tcl:Y, !il::,t, Pr.i;Klf'll- O!Pnf 

SURFACE o.o - Gray and tan, moist, - stiff Clayey SILT, trace - Sand (HL) -
-
-
-
-
-
-
-
-
- - 7.0 -

- Reddish brown, gray and. 
- tan, moist, very stiff 

~ 
to hard Silty Ci:..AY (CL) 
and Clayey SILT (NL), 
trace Sand 

-
-

-
. -
-
-
-

-
- I 
-
-
-

-
-
-
-
-

-

SAMPLE COHOITIONS SA•.i?LER TYPE 
OS-DRIVEN SPLIT SPOON --- ....... TC:I") 

- ..... CUFO SHELBY lUBE 

Of.i"TH SM1PLE 
SCALI; Cond. 1110:.~/6• lfo. l'yp1t fhc, 

II 

-
--
-

-
-
- 2 - D/I 4/7 1 DS 12 5-
-
-
-
-
-
-
----
- 4 -

10 I 8/11 2 DS 16 

-
-
-
--
-
-

11 -
15- D/I ---- 14/16 3 DS 6 

-
-
-
-

-
-
---
- 7 -

20-
D/I 12/ 13 4 DS 5 

cnOUHO \/,HEP. Ol;PTH 
AT COMPLETION _______ F~ 

· - ..... , 11r.e I? AFTER ____ HRS, ____ F 

,.s HRS. F 

llORIHC .. 
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/\tee 
A . II. 

SSOC~CHeS of Maryland, Inc. 

CONTRACTED WITH ___ n_r-~.:-n:!.nr,-Fer.rir, Indu:::tr.:tc:. ...... -...In__.,c-'-. ___ _ 
PROJECT ~U,ME Ou:ir;1ntinc f:n:1,1 S:-:n:ttm.·y J..:,nclrlll 

BORING# 0\.7-5 pg 2of4 
JOS # D-7825£.-B 

LOCAT10;.. H,1.lt:!..Mort'.'. V·!rYl,"!ncl 
SAMPLER 

Dorum Hammer \'/1. ll;O Lba. Hol• Diometer fl 
Surf. El~~. Ft. Hamm,, Drop_lQ____ln. Rock Core Dio. 

5L2Gl2B Pip• Siu 2.0 l .... Doto Stc,r,.d In. Borin~ l,l.t!,od !~l~ 

Forem<1n __ V..:..7 ~0-=l~C~:"l::._ ____ _ 
Inspector _________ _ 

Do,., Complot•d S/26/78 

SOIL DESCRIPTIO~ STRA. OEPTl-1 SAUPLE 
OORIHG & SM.tPLl~IG 

' 
1:L~V. 

~. M~sht-<,. DG"'1t-,. n~tlcll"f, ~<.:.. l'n;,;,tif4'foi Oi;?Tl1 SCALE Cone!. Sla:~/6• tt ... Ty:,• Rec. HOTES 

SURF II.CE o.o II 

- -- Reddish brom1, gray and -- tan, moist, very stiff -
- to hard Silty CLAY (CL) -and Clayey SILT (NL), -- trace - Sand -
- ---
- - 9 - - 11/14 2: I 5 DS 18 -
- - . 
- -

- .. - -
- -

- -
- -
- ---
- - 12 - - D/I 27 /33 30- 6 DS 18 .. -
- -
- -
- -
- -- -
- -- ---
- - 16 - -

Pl...!. 20/23 
. 

35- 7 DS 18 -
- -
- -
- 37.0 -
- . .. ------ --- --- -i -

- Bro\-:n ... -gray,.. moist.,.. har..d -
- Silty CLAY, trace fine -
- Sand (CL) --·· 
- - 20 - - D/I 30/60 8 DS 18 - 40-

-
GROUttO \"ATER DEPTU tORli"!G l:rlTl!OO SMIPL E CO:l Pl TIOHS 

D-OISINTEGRATED 
1-l~H ACT 

S>.I-IPLER TYPE 
05-0RIVEU SPLIT SPOOH 
PT - PRESSED SHEL l! Y TU O !: 

AT COMPU:TlON _______ FT. H SA-Hollow Srtm Av,••• 
CFA-Conlinuouo Fli;ht /\u· 
DC -Orivi,-o Cc,lni, - • --·•-•••••"" 1 '" r:'t lr':."-'T A11loF~ 

AFHI? ____ HRS. __ _ FT. 
un -U-.d Dr;llino 



r 

.,.. 

1 
I 

.. 
i 

fa.Jee 
f\SSQC[QTeS of Maryland, Inc. 

COHTRACTED WITH Brownin°-Ferr.is In<lustri~s Inc. BORING# 0\·!-5 n -----------p RO J E CT 1-1,,1.1 e ___ (_)_u_c1_r_c1_n_t __ i_n_e._, _:..;R:..:.;o~a:..;;d::....-:S.:..c' n.:.1.:.1.::.i..:t.:..::..:.r...,_v__,l"".c1..:..:1.:.1 c::.1 =-[ =-i .:.l.:.l'------- Jo 8 11 p- 7 8 2 5 n-
LO CAT I OH -----~H,_:1...c;l_t:;,.;i;;.om'"", o:;..r;;._;:;;e_.__~M::.::1:...:r:...\;...:'l:o.:· <l:.:.l:..:.H:..:.l _____________________ _ 

SAMPLER 
001....,, H""'"'"' Wt. 140 LI,,. Hole Oiom•t•r---"8'--_ Foreman Voler 

• Suri. E l•"·--~--,--Ft. Hor:\msr Dro;, _ _,3"'-'0'--__ ln. 
5/26/78 

Roc:k Core Oio. _____ _ lnsp•ctor ___ _ 

Dote Stc:,1"~ Pip• Siu 2. Q In. Boring M•!hod _,..H ..... Sc..A,__ __ _ Oct,. Compl•te:1..21 

SOIL CESCRIPTIO~ STRA, DEPTH SAMPLE 
EL!:V, . 

es«. Mol1>:-N, t>e,,,,.!,r, f'lc1Uclty, Slw, F~pc.-t!to,j o:::ntt SCALE Cond. Slowa/~• Ho. Type Rec. 

SURFACE o.o 
- Brown-gray, moist, hard 
- Silty CLAY, trace fine 
- Sand (CL) 

42.0 - ·-· ------·-· ----
- :brown, moist, hard -
- Silty CLAY (CL) 

-
-
-
--
-

--
-

-
-
-
-
-
-
-
-
- 52.0 

- Gray, moist, hard Silty 
- CLAY (CL) and Clayey 
- SILT (}IL) , trace Sand 
-
-

-
-
-
-
-

-
-· 
~ 

-
-

-
I 

SAl~PLE CONDITIOHS 
0-DISliiTEGRATED 
I-INT ACT 
U-UrWIHURSEO 
L-LOH 

I 

SM-IPLtR TYrE 
OS-DRIVEi~ SPLIT SPOON 
PT-PRESSED SHELBY TUBE 
CA-CO~n,~;uous FLIGHT AUGER 
RC-ROCY. COP.E 

,, 
-
-
-
-

-
-
- --
- 21 - D 23/29 9 DS 18 

45-
-
-
-
-

-
-
- -·-· 
-

26 -
50-

D/I 31/44 10 DS 18 

-
-
-
-

-
-
---
- 20 -

55- D/1 30/41 11 DS 18 

-
-
-
-

-
-

! 
- 21 -

D/I 29/ 37 12 DS 18 
60- -·------

GROUHO WAT£:1'? DEPTH 
AT COMPLETION _______ FT. 

AFTCR ____ HRS, ____ FT. 

AFTER 24 HRS, ____ FT. 

llORIHG c1. 

con,~:( 
HSA-Ho 
CFA-Cc 
DC -Or 
I.ID -M< 

Ho· 
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Ai-c2c 
Associc~i"es of Maryland, Inc. 

CONTRACTED WITH Browning-Ferris Industries, Inc. 

PROJECT NJ.ME _____ o_u~n_r_n_1_,....,t __ i._n..;.f' ..... _l..,., ... n.,..;:,~<I..__.S..c,,i..:..1,..:., .... l-"t.:.nwr ... :,1-,'_l<-'':.,.(l-'"'!1~d .... f,_· i.:..01.!...].!a.·-------

LOCA n::is JIJ J i- ·i 1;,ore, Mun· l :11_, • ...,d"---------------------------------
SAMP LER 

BORING , -:-O_h_'-_S_p_g __ '•_o_f_t~ __ _ 
Joa 11 __ _,D_-..:.7~8:..:' 2::.;-5::.6~-~n:__ ____ _ 

Dot.,.,, Hommer \'11, } 40 
Su,r. Elov. ______ F,. Hommo, Drop 10 
o .. ,. Sic,10.:I S/'J.6/78 Pipes;.. 2. 0 

Lb,. Hole Oiom•l•r __ 8 ____ _ 
1.,. Rock c .. ,., Oio. _____ _ 

In, B.:.,ing Mot!,od _--H ___ S ___ A'-----

Fo,onon ___ V_o_l_c_m _____ _ 
In, p,. elo•----.,_,....,_,..,...,..,,_ __ _ 

5/'!..7/78 Dot• Complot,d ________ _ 

$OIL DESCr.lPTIOH STRA.. DEPTH SAUi>Lta 
60Rll-iC t. SA~i>LIIIG ELEV. 

:}lo:,•/·~· C:'=, Uo:Js:0-, DT.:oll'J', 11-::,tt:lt,, S.~, Pr:,;,,,,-!!«-~ c;;i>nt SCALC C1>nd, Ho. Typ• ft•c, NOYt:S ·· 

SURF.\C[: o.o ti 
r-- - ,.. Cray, moist, hard Silty - -- CT..AY (CL) and Clayey SILT -- (HL), trace Sand -- -

- -- - --- 64.5 - i 
40 - _, - ' - 65- }}_/I 61/80 13 DS 18 Tan, moist, very dense, - Silty fine to medium -- SAND, Clay (HL) -trace -i -

-
- I -
-
-

--
-
-
--
-
-
-
-

-- --------..... ·- ......... __ . 
- Bottom 
-
-

~ -
-
-

-
I 

SA..llPi..E CO!.DITIOUS 
0-DI mi T ::G~<A TED 
l-llH,1,CT 
U-UHVSiURB:D 

of 

I 

75.0 --- -
Test Boring @ 7'. • O' 

SI.MrLER TYPE 
DS-ORIV!:H SPLIT SPOON 
PT-PRESSED $HELOY TVllE 
CA-CO:HINUOUS FLIGHT AUGER 
t:>t'"_r,ncl( CORE 

-
-
-
- __ .,._ 

- 31 

- 70f-9p 
70- D 6'' lf¼ DS 18 

-
-
-
-

-
-
----
-

100 -
7S- L 

···-- s"" 15 DS L 

-
j 
-

-
-
-
-
-

80--

GROU:-.D w,,rtR DEPTtl 
AT CCI-IPU:.TIO,~ _______ FT • 

AFlC:R 

AfTEf! 

·--- trns. _____ FT. 

24 HRS. ____ FT, 

-

. 

t',Oi{t::G J;t'iHOO 
HS.\ -tlollo· .. s, .. ,., l,·,u•" 
CF ,\-Con,invoua Fl,i)!,1 A~, 
DC -Ori.,ln; Co,ir,g 
1,10 -Mvcl Dtillini,: 

--...... - •• .1.nc .A..T 1.•• lt,,11'EH\/'>.LS 
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. -· - -
Assoc! ates of Maryland, Inc. 

CONTRACTED -;;1TH P,rown ing-[£\rris Tndus tries Inc. BORIHG H OW-6 n~ L 
JOO# 1)-7825, PROJECT ~AME ___ _..0~1~""-''.:..:l__,-;\..,__!,.._) .... t .... i.un .... r~__;_t-_'_o 0,:.:.1..:..;C;.:..l _S_.,_'""'n"-'n....,i;..a.t;..:a. n~r ... v'--'T'-"'"e.:.~ n!.;.;::<l.:_f..a:;i:.,:l;..;:1,__ _____ _ 

LOCA T 101l ______ ..;:B~a;_;l;:.._t:c;1..;.:· i"c.;. .. o.:....;_r.;.;0.~-:-~~lrt:-'1:--~'::' J'=.<';..;.tl;..:;l.;:d ________________ , _____ _ 

SAMPLEt~ 
Doh"" Homm•r Wt. 140 Lb,. Hol• Di11met••--~8:__ __ Foreman Volem 
S.,,J. El.,-... ______ Ft. Hommer Drop 30 In. Rock C11r<> Oto. _____ _ ln1pactor ____ _ 

5/27/78 2 O Ca.t• Sturr,~ Pip• Sia• , In. Borino M•thod _~H....,S'4A..__ __ Dota Cort'.pletad..2LlJ... 

I SOIL C,!:SCr.lPTIC~ ST:tA. O!;?Tll SAMPLi: 
DORING t. SA, EU:'I. ! C~, MO:siw,1 C~~r,. ft~ttdty, t!1,, l'r:..~:tiu 

. 
C2Pn-t SCALE; Cond. Blow1/6• Mo. Typ• Rec, NOTE'. 

SURFACE 0,0 " - Gray, moist, medium dense -
- Clayey fine medium -to - -SAND, little to some - Silt (SC-SM) -
- -
- -
-. 

~ 
- 7 - D 10/6 1 DS 14 

5 
-

~---~---

-
-- 7,0 --- - --- ·'-·-

Reddish brown, tan and -
I gray, moist, stiff to _. -I hard Silty CLAY, trace t - ---

J 
• fine Snnd (CL) - 5 - D/I 6/7 2 DS 18 

10-'---

- -
- - Water on - -- -
- -
- --
- - 8 - -

- 1.5- J!/I_ 7/8 3 DS 14 

-
- -
- -
- -
- -. 

-· 
t 

r 

~ 

0 
( 

-
-

_J 
I 

~ 
l 
SA:.4PLC CC!-!OITIOH~ 
D-DISIUT EGRA TEO 
1-l!liACT 
U-lHIDISTUR BED 
L-LOH 

SAMPLER TYPE 
OS-DRIVEN !-PLIT Sf'OON 
PT-PRESSED SHELBY TUOE 
CA-CO~TINUOUS FLIGHT AUGER 
RC-ROCK CORE 

- ., .. 
!..! - -· -·~-

-
- 15 

20- D/L 20/26 4 DS 

GROUHD \:/ATER DEPTH 
AT COMPLETIOI~ _______ FT. 

AFTER ____ HRS. _____ FT. 

AFTER 24 HRS. ____ FT, 

l\OHll'Hi J.\ 
HSA-liollo• 
CF A-Conti, 
DC -Orivin 
MO -/.'.u<l D 

•STANOARO PENETRATIO~I TES"r-ORIVl~IC 2" OD SAMPLER l' WITH HO~ IIAM,'.\EP. FALLING 30"; COUNT MADE AT 6" It-
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-
-
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-

-
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Atec 
Associates of Maryland, Inc. 

• 
E1UCOQD or- GOH. EJ~r~oac.·ra©rJ 

COHTf'IACTED WITH ___ _._}3-'-r-'-n'"'t'""'vn~i.~n"'"P.,,_-_f':...•c;:...:.r..e.r-'i""s'"-...:cTc.:.n,_,d""'t:.:..1.:..:.s..!:t'-"r-=i:....:e.:.;-s:.;:,..,..--"I"".n.:.;C:::.·.:..·------- CORING,: Oh'-6 pg 2ofl• 
PROJECT H AJ~ E _____ 0;:_;.;1 !.;.;;ic.:.r...:.:1:..:.1:..:.1.;.:t...:.Lc.:..n:..;l;.;.' _!..,,;:..;n~;i'""d!.-'S..:.'.,_a,~n:....:i:....:t:....:.,...,_1..!,..r.::.v--ll..:.!,n_.,_n!.!..!c!d~f'""'i!:...l!a..Jt...· ______ _ 

LOCATION _______ ...,Uu..Jul.._r.~i .. 1'.],.,,Q'-'l..:"C',__._,_i..}!..,l;i.!..r!..\~'.,_l_.,_nwl.!..lt<"-l-------------------------------
SAMP L[;R 

JOB# _____ 0~-_,_7.:..8~2:..:.)~-(;~,-_:_:_B:__ __ _ 

Dotu:n Ho:nm•r Wt, 1/10 Lba. Hol• Diomoto,r 8 
Surf. l:lov,_ Ft. Homlftur Drop 30 In. f?oc k Cora Di o. 

Dot• S10,u:I 5l27 L78 Pip• Siu 2.0 In. Borinil u.rnod HSA 

Fo,.mon ___ V_o_l_e_m __ ,,_ ___ _ 
lnapecto, ____ - _____ _ 

Dot• Con,plot.,d 5/30/78 
.. 

SOIL. DESCRIPTION HP-A. OEPT:i SAt.l,. LE 
BORIHG & SA.U?LIHG Elt:V. 

~. t.!3'.i,., Co,..-J~. Mo1tld~, S:2, f-r,~:-M D::PTii SC.t.L!Z C?nd, t;b:. .. 16• tic>, Typ• Roe. HOTES 

SURFACE o.o " ._ 
-Reddish brown, tan and 

._ 

-gray, moist, stiff to --hard Silty CLAY, trace --fine Sand (CL) -- -- ..... 
- ·-- -- 12 ..... 
- 13/16 5 4 ..... I DS 2j- -

I - .... 
I - ... 

- - ,_ 

- ... 
- .__ 

- I-
,_ 

I - --· ... 
- ,_ 

11 - 15/18 
.... 

30-
I 6 DS 18 

1---- ..... 
- .... 
- ..... 
- ..... 
- ,_ 

- -- -_,__ 
I-

- 10 
..... 

- I 14/J.6 7 DS 18 -
3:r-~--- ,_ 

- ... 
- .... 
- .... 
- .... 

- I--

- ... 
-.___ ... 
- '-

10 - I-

I 
40- D/I 12/19 8 DS 18 

~ 

I I 

SAH?LEI? TYPi: cr:ouMD ~u.·.-.:a oEr•nt llO,!lf~G Ui:Tt!Oi> SJ.HPLI; COHOITIOHS 
D-(>ISiHTEGl<AlED 
1-ltH :,CT 

DS-OfllVEN SPLIT SPOON 
PT-PRESSED StlELDY TLIOE 
CA-CONTINUOUS FUGtJT AlJGf.l? 
RC-f?OCK COHE 

AT CO/.IPLETIOtl ________ FT, ti SA -Hollow St4r., Auo,.,• 

U-Utl[)IS ru~ BED 
L-LOST 

AFHH ____ HRS, _____ FT, 

AFTER· :,4 liRS. FT. 

CF A-Con1lnuC\v1 f li:;l,t Auo~•• 
DC -D,ivi.,o Co~in11 
MD -f'vtl Drilling 
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P..Jec 
P\ssociates . of Maryland, Inc. 

cos T?. ACTE o w1 TH ___ B_r_o_w_11_i_u_,g..._-_1_~_c_r_r_i_s __ I_n_d_t_1 s_· t_r..;..._i_c..::.s_,,'---'I::..n;.;..c.:;...::.. _____ 80 RltlG ,, OH- 6 pg 
PP.OJECT 11>.ME ______ n~1-"i;"'"1r,_,_,.r1..,11~t'"'ia.!.1-'"',e-.:.;;R.:.:o.:..ri.~c.:..l _,S:.:.:,~"-.!.!n.:!j:..::· t:..:c~.!.;r:...\.:..'...!..;l.:;..:t1~n:.::<.:..l f:..:· 1!-·_ =.:.l..!;l _______ JOB i: .... P:-:- 7 8~ 
LOCA TIO:-! ______ ...;i5:;;;..a=-]-=t..c.i:.:.:m.:.;;,o:;...:r:...e~.....:..M:.:.n:..:r'-,:...:' J::;...c::.:.<i.:..:nc:::cl~--------·--------------

1, SAMPLER 
Oat""' \ Hammer Wt. 1/10 Lb,. Hol• Dion,oh,r 8 
Sud. El .... I Ft. Ho:,,mer Drop 30 In. Rock Care Dio. 

Forornon 

lnsp;actor ___ _ 

Oat• Stortod 5.L?2lZO. Pip• Siu 2.0 In. Boring Mothod HSA Doto Cor.ipl:,tod-21. 

S.:>tL DE5CRIPTIOH STRA. c;~?ni SAJ.\f>LE 
eORIII~ & S ELi:V. 

Olo~a/6• er.:., 1,1~,t,,..,., :.....:17. n;a•ti:i:-,, :l:e~. Pro:,ort!.:,ns D!::PTH SCALE Cond. Ho. Typo P.ec, HOT 

SURFACE o.o ,, 
- Keddish brown, tan and -- gray, moist, stiff to -- hard Silty CLAY, trace -- fine Sand (CL) -- -- -- - --
- - 7 - - I 11/13 9 DS 18 - 45-
- . -
- -
·- - 47.0 -

~ 
- -

Tan and £ray, moist, hard -
- I Clayey and Sandy SILT (HL' -
- - ·--
- - 7 - - 18/27 so- I 10 DS 18 -
- -
- -
- - Water on r 

- -
- -- -- ----- 44 - 54.S - 100 

. .....__ 
- D/I 3'' 11 DS 8 - Tan and gray, moist to 55---

- saturated, very dense, -
- Silty fine SAND, trace -
- Clay (S}t) -
- -
- -
- -- --- 71 - - 100· - - 5" 

6 
D 12 DS 10 -

SAHPLE COHDITIOHS SAM!'L!:R TYPE GROUND ~/ATER DEPTH OORl~G ti 
D-DISl:-0 T EGRAT!:O DS-DRIVf:ti SPLIT SPOON AT COMPLETION FT, HSA-Hollo 
1-IHT ACT PT-PRES~ED SHELBY TUBE 

FT. 
CFA-c-u, 

U-U~DIHURBED CA-COSTl!lUOUS FLIGHT AUGER AFTER tlR~. DC -0,1,,;, 
L-LOH RC-ROCt-: CORE AFTER 24 HRS. FT. I.ID -M..4 t 

·sTAnDA>!!) PcHETRATIO!~ TEST-('.HHVlilG 2°' OD SAMPLER I' w1n1 140111-!AMMER FALLINC :):,", cou:H I.\ADE AT<,·• 1t 



i • 

l 
r 
l ... 

I 

i 

i 

I 
I 

of Maryland, Inc. 

SA:.\P L 1; rt 

co~ T f! ACT CD w I TH --~~....;' r.:;.;;.•...;r,_· . ...;::'....;· :_i tC-;·:....;~::...-...;· F_· "--· -....;,:...;r_i_~_. _T_n_d_i.:_· '._; _t_r_i_C!_.~_, .:..' _I_n_c_. ----- BO RI HG # __ O""'.\:;".J-:-:-:-6-:-:..i.-n.,J.f~: -:---:'1-=o..:f:_".:..' ---
p no J E c T H A:.I c ____ O_l_1._;:1_r_u_n_t_· _i_n_e--':"'"···..:.·-.,_;'_....;!:.._;~-'--:,..:.·1.:..;·,:'-·!.:.:· t;;.e;.::-~. -~~· .... v~L"'"-.-.~. l:.:.~ ·..:.l.::.:i:.:.::i.:..:.\:..:1::-_ ______ JO s , __ .¼JD:_·-..:.7_:~:_! :~: ::.:,.:.:::;:...-.:.!:..~ ____ _ 

LOCATICI-I ____ -:>,-1 t·.:i• ·:,:-~r~ :·f:,-:--•;J r:t:d _______________________________ _ 

Doi,.., Ho,nm•r Wt. 11;0 u ... tlo I. Di om.tor 8 
Surf. Et,. ... Ft. Ha,T,:nar Drop ~(l In. Rock Core. Dio. 
Dote S•c,u,! 5/27 L78 Pip, Siu ~.o In. Borin:, l.lothod Ir:;.:",. 

Foroman ___ V_o_l_c_._:n ____ _ 
lnop3c:or ____ -:-----,~----

Ool• Complote<I 5/30/78 

~OIL OESC~IPrtOH STRA. •JEi'TH SAUf'LI: 
CORl~lG t. UUPLIHG EL;;V. 

Ola~a/6• C;.:.."V. M~:tr,, ~fl'. i'!e.?tc1:,, SI:.., Pl"!';,..:.,·a~1 D~r'TH SC.\L:: Cor.d. Ho. Ty;,:. R•c, t1o·rEs 

SURFACE o.o " - Tan and gray, moist to -- saturated, very dense, -- Silty fine SAND, trace -
- Clay (S}[) -- -
- -- - -------

39 - - 100 - -

- 6.5- D ·· 6 13 DS 10 

- -
- -
- - -
- -

- -
- -
- I - --·--···-

- - Ohservation well 100 - - set @ 73.S' - 7'l- D 5 14 DS 5 
- -
- -

- -
- ----- --· 72.0 -

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-

Gray and tan, moist, 
hard Clayey and Sar.dy 
SILT 0-Il..) 

_____ J --rttom 

.____ 
S1.1. 0 LE CO~OITICHS 
0-DISt~HCRATED 
1-l~llACT 
U-L'tiDinuRBEO 
L-LOH 

of 

75.0 - --- .. 
Test Boring @ 7' •QI 

I 

SA/.:PLER TYPE 
DS-DP.IVE~, SPLIT SPOON 
PT-PRESSED SHELUY TUDE 
CA.-CONTltlUOUS FLIGHT AUGER 
RC-ROCK CORE 

-
-

---- 79 - 100 - 4 75- D/I 15 DS 9 ~- _ _.;-_ 

-
-
-
-

-
-
-

-
-

00-

CP-Otli~D 'il'ATEn Df.PTlf 
AT CO:-lPLETIOU _-_____ _ FT. 

AFTC:P. ____ HRS. ____ FT, 

AFTER 24 HRS, ____ FT. 

5/30/78 
Water at comp le tic 
@ 63,0 1 

6/ 1/78 

\fa ter @ 59.S' 

DORIHG ~\ETHOO 
tlSA -Hallo.; s,.,.. ..:.vc•,. 
CFA-Continuou• Fli;i!.t Au 
DC -Dti•inc: c.,.tn.i 
I.ID -Mud Drilling 

· · ---- --- · ---·· ·~·~ ~-~"""'" .... nn <Auo1 r.11 1' WITfl llOJ HAHM ER FALLlt~;; 30"'; COUl·IT MADF. AT 6" t::~·~RVALS 
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Arec . 
/\SSOC!Q"f(cS of Maryland, Inc. 

COHTRACTED ~ITH f.-;:-owr.inr:-Fc·c-rls Industrie.s, Inc. DORING 11 ___ 0_W_-_7 
PP.OJECT HAME ____ O_L_1.1_r_c1_1_1_t_i_n_e_i'_,o_ ... _.,_i._~:--;,_a_n...,.i_t_.:1._r_v_L.;..;:_t:-_,; . ..;;..J_f....;i_l"--l _________ JOB# ---... J)._ • .:..7.:::.3~2 
LOC,H 10;-I _______ B_:t_l_t_i_"_,1a_. :r:_·_·.!~·-:-H:-:a::-:r.:-":-')-= • .'.l_n_d ______________________ _ 

\ 
I SAMPLt;R 

001....., ---~----
Suri. El~"·---....,,...,....,,....,_,..,Ft. 

S/3.1./18 Doi• Siert•~---------

Ha111m<ar 'tit. 140 Ll>•, Holi, Dlcm,t•r 8 
Hc111mar Drop 30 '"· Rock Cor:> Dia, 

Pip> Siu 2.0 In, torln;i l,fothod HSA 

Foroman Vole, 
ln,pacra, ___ _ 

Dato Complot:.d_ 

SOIL D:'.:SCRiPTIOM STRA, o::rn1 SAMPLI: 
DORIHG & S ELZ:V. • c.,w, Mol,hol-•, ~·.ll'f, 11~1tl,i!'f, ~. P~:~ OcPTii SCALE Cond, Slow11/6• Ho, Typo Rec, NOT 

Brown SlJP.FA]l and D.lac. , moist, o.o II 

loose Silty SAND (SM) -
-
-
-

-
-
- 9 
- D 4/4 1 DS 6 

5---. 
·--- -- 6.0 -

-
Light gray, moist, very -
stiff Clayey SILT, light -
fine Sand (Hl,-CL) -

-
- - ----- .. - . --------- 9.0 - 10 .. --

Brow=i and gray, moist, - -D/I 14/18 2 DS 12 - medium dense clayey fine 10---- SA!·:D, little Silt (SC) -- -, - 12,0 --- Hottled reddish bror...m, -- tan and gray, moist, hard, -- Silty CLAY (CL) 

- - 14 - - I 17/23 3 ns 18 - 15-
-

l7.0 
-

- -- --
-----·rrght grny, moist, 

-
- ver.y -
- stiff Clayey SILT, trace -- to little fine Sand (HL) ---

I - - .. .. 
- 7 

. 
-

- 20- }?./I 10/18 l1 DS 18 

SA1'PLE CO~OITIOtU SAM?LEQ TYPE GROUND \/ATER Dl:PTH BOIWfG I.IE - 0-Dl~INTEGRA TED OS-DRIVEN SPLli SPOON AT CO/.IPLETION FT. HSA-Hollow 
1-ttlT ACT PT-PRESSED !.HELClY TUBE CF A-Con1l11• 
U-UllDISTUi'! BED CA-CONTINUOUS FLIGHT AUGER AFTEi'! HRS, FT, DC -0,;.,1,.g 

<> L-LOST RC-ROCK CORE AFTER 24 HRS, fT, MD -Mud Or "' 
·-·. • ••· ... ···-- - •• • ···- •••• --••••,.. ••• .... r •• ••• •••" 
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Atec 
f\SS0Cf Q';{2S of Maryland, Inc. 

CO!i TR .... ::,= D w1 TH ___ _,J~h:,.c.· o"'"·;..;··;;:.:::1~1.:c.;n:..,.p,._, -""'F_P.-'. r.;;... 7""-·. i;..=. . .;;;;.s~I_11..;:.d_;t;..:W;..;t:;.;. r;;;..,;;..;;.·.;;.e:;;;.n . ....__..;.I..:.. t';:.::-c:;..:. •:;..;______ BO RING , OW-7 P c1 g c 2 of -

p RO J EC .. 1-i AME ____ C\1 ;i r ii n ti nc 1~(!."! d f,.::i.n itr.n.·y J...::nd __ f_i_l_J __ . ------ JO 6 # ---....;..f>-~7.;:.S-=2;.:5;..;6;_. -_;r.:..~--!-
LOCA T1:s J',:' l t:f.,~0'!7:3 ?-f,:-vl:md 

SAMPLER \ Dor-. _______ _ 140 HommH Wr, __ -:-:,.--lb1. 

Ho,..,mer Orop __ 3_0 ___ 1n. Sw,I. E1.~·---,--,--:-:-~.F1, 
o,.,. St:-•~J 1 5/Jl/78 Pip• Siu ___ 2_._0 ___ ln. 

I SOIL OESCP.i?T.10~ STRA. DEPTH El.EV. i C.,,....,-, IM~,!-:M, t"t.._:~~,. '1~i'iciiy, S!u, PJo1,.....t.~OM CEPTH SCALE 

I 
Light gray, moist, very -stiff Clayey SILT, trc'.\ce -to little fine Sand (HL) -

- ---- - 22-0. -Light gray and ta=i> r.io:i.s t, -hard Sand and C.layey SILT -
(HL) 

-
-

25-
-
-- .-
-

-
-

I I 
-
-
-

Hol• Diom•l•r ___ 8 __ _ For•mon --~-' o_l_e_r.\._, _____ _ 
Roel. Cor• Oia, _____ _ 

B01ing u.,hod ___ H;..;S..;..A..;.._ __ 
ln1poctot ______ ::-;-.,.-,-=-:,---

Dot• Co,nplot•d ___ 6...;/_l...;/:...;,..7.;;_8 __ 

SAl-tPL!: 
BOiUNC t. SAMPLIHc; . 

Cond, Slowa/6• Na, Typ• R.,c. HOTES 

,, 
~ 

D I'• 5 DS 16 i 
19/33 I 

---
' 

'. 

--
D/I 17 6 DS 14 

19/33 
--30-

j -
- u 6A 12 

Samole 6A- Pushed 
-
-

----- -
- Light gray 

- very dense 

- trace Clay 
- cs~n 
-
- I -

~ 
-
-
-

-

SAl.l?L.E CCSC'ITIOHS 
0-C:!:·~.";~~nATEO 
1-l~i;.CT 

11-11t:'.>SiURuED 

33.0 
and tan, moist, 
Silty fine SANI, 
and Clay seams. 

SA.~;;, LE1! TY PE 
CJS-DRIVE:, SPLIT SPOON 
PT-PilESSED SHELOY TUtlE 
CA.-C01H11;uou~ FLIGHT f,UGER 

PT ----
-
-- - -. 

- 100 
- D s:s" 7 DS 5.5 

35- ---·-

-
-
-
-

-
-
- .. _ 

59 
-
- D 100/ 5 I 8 DS IO l;O-

GROUND \/ATE!? DEPTH 
AT COl,IPl.ETIO~ _______ FT. 

AFHR ____ HRS. ____ FT. 

.... s:T r r, 24 HR5. _____ FT • 

tube 6" to refusal. 
Then drove tube an-
other 6" with a 1401 
hammer. Tube became 
bent and could not 
driven any further. 

OORING J.IEil!CO 
HSA -H:,llo.., Ste"' /,vt;"" 
CFA-Ci,nfinwcu• Flir,ht Av. 
DC -Drivin; Cc•ing 
MD -H,,cf Drilli11g 

. • ·• .. 1 a f e_ 

l: 



of Maryland, tnc. 

coNTF:>.CTED WITH ___ Ero~min::,-Fei:"d.c Industries. Inc. CORltlG # OW-
PROJECT NAME Ou.:iranti 1w J~n-~·1 S::n:i.t:;r.y V-.ndf:ill JOB I l)..."/S2~6 
LOCATION i;:11~;:li~:c1re, H~i~y).r!nd 

S/..MPLER 
Doh,.~ tlamm•r W1. 11.0 Lb,. Hola Dior.,:,l•r 8 Fo,.mon 

r 
Surf. Els ... Ft. Hommer Drop 30 In. Rock Cor• Dio. 

Dot• S1011ed 5/31/78 Pip• Size 2.0 In. Bo,in:i Matho:I HS.\ 
ln,p•elor ___ _ 

D010, Completed_ 

SOIL DESCr.lPTION STRA. Oi::PTH SAMPLE 
BORIHC & S ELl;V. Cc..,.., Moh~, ;;..:-...it,, f'la~tlclty, St:., l"t~-1'- OEPTM SCA.LE Cond. 810:,a/6• Ho. Typo n.c. 1-:0T 

f II 

- Light gray and tan, moist -- very dense Silty fine SAN ), -r - frace Clay and Clay seams -
- ----· ...... C.S!D - li2. C -
- Light gray and tctn, moist -

r medium dense Clayey ~. - r1.ne -
- SAND, little to some Silt - --
- (SC) or (HL) - 100 9 DS 5 
- - I 5" 

r -- 45 
- -
- --l - - -
- -
- -
- -
- - -·---

I - -
- -[D/I l06/6" 10 DS 6 - 50- ----.~ 
- -
- -
- 52. C -

·--- -
- Light gray to tan, moist, -
- Silty fine SAND, trace -
- Clay - ·-- 75 - - 100/311 11 DS 9 - - D - ss-=- ·--· 
- -
- -
- -
- -
- -
- .-

I - ----. 
- -

~00/5" D 12 DS 6 - -
f - 6_ 

SA!.\PLE CONDITIONS SA.~iPLER TYPE GROUND WATER DEPTH BOnt:·!(; 1.1a 

f D-01SiNT EGRA TED OS-DRIVEN SPLIT SPOON AT COMPLETION FT. H SA -Hollo~ S 
1-IIHJ.CT PT-PRESSED SHELBY TUBE CF A-Conlinuo 
U-UNDISTURBEO CA-CO~TINUOUS FLIGHT AUGER AFTER HRS. FT. DC -Dri,.Jn; ( 
L-LOST RC-ROCK CORE AFTER 2.t HRS. FT. MO -Mud Drill 

·STAPl!:>;.rw PENET~ATIOi~ TEST-DRIV,HG 2" OD SAMPLER I' WITH 140:i liAMMEI? F/,LLING JC": COUHT MADE AT 6" ,~:·;:: 
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Assocf ates. of Maryland, Inc .. 

/ 

BORING II OW-7 P.io-~ 

JOO/I ·D-78256-J: 
COHTRACTEDWITH Rr01minc-Ferris Tndustr.ies. Tnc:. --------
PRO .J EC T NA.~E ___ O:.:.w1r:1ntinP. i~o:id Sanitary Landfill 
LOCATICN B:i 1 ti more Mnrvland 

SAMPLER 
Dot...,,, ________ _ Hammer Wt._,_1..;4;..;(..;l ___ Lt.a. Halo Dior:,•'"'---..:8:__ ___ _ Foro,non Vol em 
s .. ,r. Et ..... __ ~ ___ F,. 

Do•• St=rt~:I 5 / 31. / 7 8 
Hommor Orap_.::.3c,:Oc_ ___ 1n. 

Pip., Si zo _ ___.2"-'.,_0~ ___ ln. 

Rocle Coro Dia. _____ _ 

B0rini1 Mvthod __ H:.:.S~A~---
ln,paclor ________ _,,_.....,_ 

Dote Cornplotocf b/ i/ l'r. 

s:nL DESCr.li·TIO?f SHA. 01:PTli SAUl'l.1: 
1:LC;V. 

~~. Md~, O:..:l:7, f'J<:J!i:liy, Sl-~, FM~rl:&M O~Pni ~CALE Cond. Blo:..a/6• llo, Typ* :toe. 

Li.ght 
Silty 
Clay 

. 

SAtiPLE C01•D1T10tl~ 
D-Di s::n [GRA TEO 
I-INT J..CT 

U-UtWiSTURBEO 
l-LOH 

gray to i:an, r:1oist, 
fine SAND, trace 

' 

.. 

SAMPL!:R TYPE 
OS-DRIVEi~ SPLIT SPOON 
PT-PRESSED ~HELBY TUBE 
CA-CONTINUOU5 FLIGHT AUGER 
RC-ROCK CORE 

II 

-
-
-
-

-
----
-
- D 00/6" 13 DS 6 

6:; 
-
-
-
-

-
-
- ·----
- D l00/6 11 } !1 DS 6 
-

70- ---
-
-
-
-

-
-
- ··--· 
- D 100/6" 15 6 DS -

75- ---
-
-
-
-

-
-
---
-
- n 100/6." 16 DS 6 

80- ·- - . -

:i:?OUHO WATEP. D!::r'TH 
AT co~•PlETIOl-t ________ FT. 

AFTER ____ HRS. _____ FT. 

AFTER 24 tlRS, ______ FT, 

cormtc & SAlilPLIHC 
NOT::S -

. 
: 

00:?ltiC I.H!TIIOO 
H!.A-Hollow s,~m Augua 

; 

CF A-Continu>\lf Fl;~ht lluQor& 
DC -Driving Cuin; 
I.ID -Mud D,illi119 

"STA•W:,P.D PENETRATION TEST.ORIVIUG 2" OD SAMPLEf? I' WITti 11.(l., HAMMEil FALLING ~o"; COUNT I.\AOI: AT 600 INTER\lt,LS 
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Associates of Maryland, Inc. 

CCNTRACTEO WITH __ ...:.;n..:::r_o!m:J.nc,:-Fcrris Indust:t:ie;n. Inc. DORIHG, OH-7 Par 
PROJECT N Al.IE ___ ..,_n...,_t,.,"1,:..:1:...· ':.:." .:..:n..::t...:i...:· n.:.:e,_. ,_:,;i:~n:..:.:\.:..:tl~S:.:.•:.:'"'·.:.;n~i:.!t:.:.•'.:.:· t'::..'i ... ·~L:.::;r's:.:.r.:.:,d::...:• t:;..~ .,!:.J...::::l.:,::1'-------- JOB ll n-7 s 2 5 G-1 
LOCA, T 101'1 ______ ....;E:.:..:::':.:.';;.:l..:::tc=.jc:.;tc:.;:~~;..:i::..-c~_;.l::.:.'~:..:' r:...\:.:'1:::.·.:..:~.:.:tl:.:;ll:__ ______________________ _ 

SAMPLER 
001 .. ,, Hommer W1.~Q_ __ Lb1. Hole Oiom•tor 8 Foromon Vc,lcri . S,,rl, Elov, Ft, Hamm•• Drop JO .In. Rack Core Oio • ln,pactor 

Date S10,1•d 5/31/78 Pip• Siu, 2.Q In. Sorino Moth;,d 1rn,:.1. Doto Complo1o<l_2.! 

SOIL C!!SCiUPTIOtf STP.A. OEPTH SAHPLE 
COP.IHG t. S, ELEV. 

Blo:,1/6• Cf.:..r, U~m.-., Oo!O&li,,, Pl~!ldtr, ~'lu. Pro~H~ DEPTH SCALI: Con:*, N0. ·rype Ree. Hon 
,, 

- Light gray to tan, moist, -- Silty fine SAtm, trace -- Clay -- -- -- O'l ( -- Reddish brown, very moist -
- very dense Silty fine SAN) .. -- with Clay and Silt seams - --· 
- - 109 Is c 

17 DS 5.5 

- - D . . ~. 

- 85- -----
- -
- -

-- -
- - Observatic 

- - set @ 88.~ 

- -
- - -- --·-
- -
- - D/I 100/5' 18 DS 5 
- ------ - 9n _ . ., _____ 

-- -
- Bottom of Test Boring - 6/1/78 
- @ 90.0' - Dry 
- -.- -
- -- -
- -
- -
- 95-

. 

- -
- -t 
- -
- -
- -- -
- -
- -- -

-- 100-

S/.MPLt: COHDITIOHS SAHP!..ER TYrE GROUHD WATER DEPTtl 60Rlt1G 14 
D-DISINTEGRA TEO OS-DRIVE" SPLIT SPOOt~ AT COMPLCTION FT. HSA -Hollo, 
1-ltlT ACT PT-PRESSED SHELBY TUBE 

FT. 
CFA-Contlr 

U-U!IDISTURDEO CA-CO!'ITIHUOUS FLIGHT AUGER AFTER HRS, DC -Drlvl,. 
L-LOST RC-ROCK CORE AFTER 2.& HRS. FT, MO -M•Jd C 

0 STMWARD PEtlETRA.TIOH TEST-DP.IVIHG :I" OC> SAMPLER I' WITH 140.t HAMMER FALLING 30"; COUHT llADE AT 6" Ir 



Atec 
A • I 

SSOCsQH2S of Maryland, Inc. 

cmHRACTEO WITH Bro,-ming-Ferri s Tnd\lS tr·i es, In<'. 
PROJECT t~AME Quarantine B,ond S,1ni t;,rv T 3pr1 f i J J 
LOCATION Baltimore, NnryLmd · 

GORING II (H,! ::-'~----------
JOB t D-ZB?5(,_g 

S/J..\PU:R 
Datu..,._________ Ho"''""' Wt, ll10 Lba, Holo Dlcr.,otor 8 

30 -------• S:.,,f, El.v. ______ Ft, Hommer O.op ______ ln, P.ock Coro Dlo, _____ _ 

Dot• Sto,1 .. <.1 6/?./78 Pip" Siu 2 • 0 In, Dorin~ M~mod ___ l....,J.i..:S...al\..___ 

Foremon __ \'-'o=l.::.e.:.::m ______ _ 
lnap!!clor __________ _ 

Oot• Compl•t•d 6 / 2 / 7 8 

SOIL DESCi?IP710U STRA. D::t>·rtt St.MPLE 
CORING & SAMPLIHC ELC:V. 

C!~, M..J .. ._, Cfl.l.1'7, PfOJtldtt, :lt<t, P~!<!<ti CiEi'YH SCALE Cond. Glo:.s/&• Ho, Type P.ec, HOTES 

SURFJ.CC: 0,0 ,, ..... - - .... - - .... - Brown, moist, loose, - ... - Silty fine to medium - ,_ - SAND (SH) - -- - .... - -- - .... 3 - - 3/3 6 
.._ 

D l DS - 5- ,.._ 
- - ,_ - - .... -- - : 7.0 .... - ---·-·--·-- - - ,_ 

- - -- Black, moist-, soft, - --- - organic Silty CLAY - -- .... - (CL-OL) - 3 .... - - D 3/2 2 DS 4 ._ 
- 10- -- ,_ 
- - ._ 
- - .... 
- 12.0 - .._ 

-- - - .... - - ..__ 

- Tan, very r.1oist, medium - -- dense Clayey SAND (SC) ---- ~ 

- and Silty SAND, trace - 6 ,.. 
- organic matter (SN) - D S/7 3 DS 12 ,-- 15 
-

l7 .0 

-
. - - .... 
- - .... - ·--··--··· ----- ------ - ... 

- -
- - .... 
- Gray and tan, moist, ---
- medium dense, Silty - 12 
- SMW(SM) and Clayey - D 17/10 lt DS 16 .... 

- SJ\ND (SC) 20- ·--

S>.MPL E CC ti OIYIO:iS S~PLER TYPE c;r.ou~m \'.I.ATER CEr>Ttt llOIU!,G Al!:TtlOD ... 0-DISIIHF.GRATEO OS-ORIVEH SPLIT SPOON AT COM?LC;TIOii FT, H SA -Hollow Stom Augot,, ·, 
!! 1-IHTACT PT-PRESSED SHELOY TUBE 

FT, 
CF A-Co11rinuov• Fli;ihf Av;•ro 

U-U1101STUR8EO CA-CONTltlUOUS FLIGHT AUGER AFTcR HP.S. DC -n,i .. li,g c,.,;ng 
~ L-LOH RC-ROCt: CORE AF TE f? 2.C tt RS. FT, MO -J,.\ucl D,;11,,,11 



Atec . 
Assoc~ates of Maryland, Inc. 

r 
{ CONTRACTED WITH __ _..:;B;..;rc....0_1_,:_n_i..:n_.g;z..-_F_·c....;::.r..;.r_i_s_I;;;..n-'-d_u..:s..:t_r.:...J_·.e-'-s..:.,_..:I:...n_c;:...:... _______ CORlt~G ,ht-! 8 Pag 

PROJECT NAME ____ Q"~;intinP. Road Snni tar.y l.:ind fill JOB# D:7, 

·r· 

t 
LOCA Tio~ --:--____ _.H .... n.._J.,_._t....,i.._;....,.o .... r_,c_ •. ......,'-........... \'"'' 1:..:;.e..H..,_1d"'-----------------------

SAMl" LER 
I 

Doh.•~ \ Homm•r Wt. 140 Ll, 1 • Hole Diomoter ___ ....;8 __ _ Foromo" Volem 

r 
Suri. Elov. __ ~ ___ Ft. Hor:,m•r Drop 30 In. 

6/2/78 2 0 Doto S10,tod Pipe Siu • I". 

Rock Coro Dia. _____ _ 

Boring Mothod __ _....;;.H:..;S;..;;A..:-_ 
ln1pocto, ___ _ 

Oc,ro Cornpl,ted~ 

1 

SOIL 01:SCRIPTIOH STRA. DEPTH SAMPLE 
BORINC ~ S £:LEV. . 

~. i,.i.;,~,are, ~MIIT, t1 ... 11ct11, !r~. ~~•- Oi:?TH SCALE Cond. Blowa/6• Ho. Typ:o Rtrc, NOT 

SURFACE 0,0 ,, 
- -- G!:'ay and tan, moist, -

f - nedium dense, Silty -
- SAND (S~1) and Clayey -

- SAND (SC) -
r - --

- - 3 - - 6/10 
25-

D/I 5 DS 16 - --
- -
- -

-- 27. ( -
-

- -
- -i . . -
- - 10 

- - I 12/16 6 DS 18 

- Tan and 30- ----
- gray, moist, -very stiff to hard, - -

r - Silty CLAY, little -fine Sand (CL) - -
- -
- -

If - - --
- - 12 
- - I 18/22 7 DS 18 

I - 3_5- --
- -
- -

I 
- 17.C -
- ----- -- -

- Reddish brown, tan and - Water on 
- gray, moist, dense Clayey -
- SAND (SC) and Silty SAND -·--I (SM) with clay· sec_11_11s ...19.......C - ---- -- - - - 22 · - Reddish brown, purple - D/I 23/2/~ 8 DS 18 
- & gray, moist, hard, 40- -·-

~il ty (~TJY, Sand ,.L 
trace fine 

SAMPLE COHC>ITIONS SJ..MPLER TYPE GROUHD \'IATER DEPTII BORlt-lG ME 
0-0ISIIH EGRA HD OS-DRIVEN SPLIT SPOON AT COMPLETION FT, HSA-Hatlow 
I -INT ACT PT-PRESSED SHELOY TUBE CF A-Cont in• 
U-UNDl!>TURBEO CA-COtHINUOUS FLIGHT AUGER AFTER HRS. FT. DC -Driving ..; L-LOH RC-ROCK CORE 24 HRS, FT, MD -M11d Or "' AFTER 

·STAllDAR:l Pr-NFTflATl(')N Tr:ST-!"l~IVl~H; , .. on <.AMP! r:i;, 1' lolTH UO# HAMIJFR FALi ING JO": cou:-11 I.IADE AT 6" un 
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Atec 
f-\SSOC[ates .of Maryland, Inc. 

, 

CONTRACT~D WITH }~rown lll!!-FP.rr:i s Tndus tri cs, lnc. BORING t: O\.! 8 Page 3 of 3 
p RO J EC T NAME ___ .;..· '-.::;.r;°'.:;.,1.:.::fl...:.r...:.a;.;:.n.:....t:.;...1.;;:.;· 1;..;.1 e:;;,....JJc,..:\1~) o ...... d,..,.__,S,.,,.:iu..Uulut...,;· a ..... c .... y1--,.,,L~a~n.~du.f~j_;l:,..l!;.., ------ JOB# _'1).... 7 8256-B 
LO CA r ION _______ Fi..:.\...,-i.,_J.,_f·..;.i..i.;.IT.u..)Q1..1r..1f;.,.' ':' -:!-u.1::·"'~r-:->'::l":'rcJ..O..,.<l..___ ___________________________ _ 

SA.MPLI;R 
\_: Dotum ___ ...;._. ___ _ 

Homm•r Wt. 140 Lb,. 
Surf. E 1 ..... _ __,_i....,_.,........,.,..._F1. 
Dot• S1c:rt~d __ 6_/.,.z_/_l_S __ 

H<1mm•r Orop __ .;...3-'--0 __ ln. 

Pi:,• Si,,. __ ...;2::..·.:....· 0.::,_ __ ln. 

SOIL OESCRIPTIOl'f STRA. DEPTH ELEV. 
~. Molm,s,, r-:r-:r,,, P'le-~llcl:Y, srs.,, Prop«tl~-1o1 DE?TH SCALE 

SURFACE o.o 
-
-

Reddish brown, purple -
& gray, moist, hard, -
Silty CLAY, trace fine -
Sand (CL) -

-
-
-

4S-
-
-

- -
-

-
-

Hol:, Oiomoter __ ...;.8 ___ _ Foromon ___ V_o_l_e_;· m_;_._ ___ _ 
Rock Coro Dio. _____ _ 

Borin; M•thod _...;l;.;:.!:;.S_.;_l __ _ 
ln,p•clot ___ __,....,..,,,....,"= __ _ 
Dot• Cor.ipl•t•d __ 6.;../_2...;./_·/_8 ___ _ 

SAHPLi! 
BORING t. Sl..i.t?LIHG . 

Cond. Blo.,,1/6• tlo. Typ• P. .. c:. NOTES 

" ... 

--
40 

I 60/79 9 DS 18 --

'. 

Observation well ·-- - - set @ 48.5' 
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-

I - 51,(. 

~--- -1 ·- -·· -·------ -1 Dark gray, moist, hard 
Sandy CLAY (CL) 

~ 60.0 
-------- . -· - --- ---------- - ---------·· ----· 

He>ttom 

SAHPLE cc1:o:rious 
D-DIS!~T[G!!ATED 
I-INT ACT 
U-UIWI~ TUR BED 
L-LOST 

. 

of 
. ..... ... ·--· .. ·-·· ... 

tc•st ~or ing 
@ 60.0 

S>.MPLER TYPE 
OS-DRIVEN SPLIT SPOOrl 
p·i-PRESSED S!-i(LDY lU~E 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

- 22 - 33/ 1~s 10 18 I DS -
so 

-
-
-
-

-
-
---
- 21 

- I 29/48 11 DS 18 

55- --
-
-
-
-

-
-
---
- 29 
- I 31/49 12 DS 18 

60- ---

G ROUHD \I A T11.-PfjTH 
AT COMPLETION __ ._.J __ :.i. ____ FT. 

AFTER ____ HP.S. ____ FT. 

AFTER 24 HR.S. lJ. (} FT, 

, 

DOIHNC L,ETHOO 
HSA -Hollo" s,.,,,. Auo1tra 
CF A-Contin.,ou, Flight Au~•· 
DC -Drivb; Catino 
M.::> -Mud Drilling 



f\Yec 
Associates of Maryland, Inc. 

CONTf!ACTED \ilTli ____ P._r-'"o_,minsr-P?.rriG ·1 Trvlu.r;_t:_Q('_s_, TT'c-....... ______ OORIHG II m-1 9 
PROJECT tlAME Q1J.Q.r_,1ntine. r.0:v\ S::;ni !:"'l"\." i,o~irtf-·: 11 JOD # ~2,5'i-
LOCA1"10:~ ll.:tlti:.:o:cc. lfarvlnnd 

SAMPLI:!~ 
DotUM Hommer Wt. 1/.0 Lba, Holo Dlomotar :·s 
Surf, El.v. Ft. Hommor Drop JU In, Rock Core Dlo, 
Dot• s,,.,,.,d 6/12/78 Pip• Sl&o 2.0 In, Borin;i Method HSA 

Foro111on Vole 
lnspactor ___ """' 

Dato Compl~ted~ 

S.OIL DESCRIPYIOM srnA. DEPTH SJ.Mr LI: 
BORIHG t. ELEV. . c.~. Mol,t;,,.., Dei:oltJ, 1'14't!lch7, ihe, Pffl~l- Dci"TH SCALE Concl, Blowa/6• Uo. T:-P• lhc, HO 

SURFACE. o.o ,, 
- .. -- Reddish brown, moist, -

[ 
- very stiff, Sandy & -- Silty CLAY (CL-HL) -- -
- -- - --- - 10 
- - D 11/I4 1 DS 8 -- 5 
- -
- -
- 7.0 -. 

-
- -
-· -

( - - --
- - 12 

• 
- Light gray and tan, - D, 12/17 2 DS 14 - moist, medium dense to 10-

t - very dense, Silty fine -
- to medium SAND (SM), -

I 
- with Clayey SAND (SC) and -
- Silty CLAY (CL) seams - .. - -
- --
- - 12 
- - D 14/20 3 DS 14 

- 15.- --
- -
- -
- -
- -
- -- -
- ---
- - 12 - - D 20/26 4 DS 16 - tzo -

.SAMPLE CO!IOITIOHS. SAMPLER TYrE CiP.OUHD \'./ATER DEPTH DORING I\ ... 0--DISIUTECRA TEO OS-DRIVEN SPLIT SPOON AT COMPLEllOH _FT. H SA -Holl., g I-INT ACT PT-PRESSED SHELOY TUBE CF A-Conti 
U-UrlDIHURBEO CA-CONTINUOUS FLIGHT AUGER AFTER ____ HRS. FT. DC -Orivi, 
L-LOST RC-ROCK CORE AFTER 2-t HRS. FT. "ID -Mud r 
•STANOARD PENETRATION TEST-OR'VING '2" OD SAM?LER I' \.ilTH ).(Q.W HAMMER FALLING 30"; COUIH MADE AT 6" It 
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P-Sec 
Assoc; ates . of Maryland, Inc. 

COHT!lkCTED WITH ___ P_,r_o_,_.?":1in~--Fcrr:f.r. Inch.t:.trics, Inc. 
PROJECT NAI..\E Ol!rirnntinc Rc~d S~.n:tt.:-,1.y L;,:1di:tJ.l 
LOCATIOH ~hlt.:lso::.·e. F,·:rvl~nd 

SAMPLER 
Oa,...., Hemm., Wt. 11~0 Lbs. Hole Oiamoter 8 
s .. ,,. er .... Ft. I-lammer Drop 30 In, Rock Cot• Oio. 

Dot• Sto,,~d 6/12/18 Pir• Siu i.o ·In. 8orin2 l~•thocl HSA 

SOIL OESCRIPTIOM STP.A. Oi:PTH SAI-\Pl.F. nev. 
Cc!:-r, l>l...:,'°'", Cr..cJrr, '1~ti4ll'y, :i», ~;,4,lt- 02P'n-t SC.A.Lt Cond. Dlo:,a/6• Ho, Typo 

SUl?FA~E o.o 
- -- -- -- -- -- -- - --

BORING n Ol-! 9 P.-ir,e 2 of 3 
JOB# __ ____Jt:]g~~56-B 

Forcomon __ V_o~J..;::c.:..::m:_ _____ _ 

lnsp9ctr.r __ ---:;-;-,:-:,-~----

Dcte Complotecl 6/l'J./78 

R•c. 
ElORING t. SJ.~l~LIHG 

t40TES 

,, 

- Light and tan, I gray - moist, medium dense to - very dense, Silty fine - to medium SAND (SH), - with Clayey SAND (SC) and, - Silty CLAY (CL) seams -

l -
-
-

-
-
-
-
--
-
-
-
-

-
-
-
-
-

-
-
-
--

-

S~1ru: COMCITIONS 
0-01 StN ·r EGRA TED 
I -HIT ACT 
U-USOl'.'.TURBED 

SAMi'LER TYPE 
OS-DRIVEtl SPLIT SPOON 
PT-Pl'?ESSEO SHELBY TUDE 
CA-CO~TIHUOUS F LICHT AUGER 
--- ..... __ ,J ,.nnc 

- 14 -
')C n 2l1/30 .. 5 DS 16 

-
-
-
-

-
-

-

- 22 
- D 33/41 6 OS 10 30 
-
-
-
-

-
-

60 
- 100 - 5'' 7 8 D DS I 

35-,__ 

-
-
-
-

-
-
---
- 21 
- D 29/32 8 DS 14 40- ---

CP.OUtU> WATER OEFTlf 
AT COMPLETION _______ FT. 

AFTE:r:( __ _ HRS. ____ FT. 

AFTER 24 HRS. _____ FT, 

' 

ISO~IHG :H:TKOD 
H SA -Ho how Sto"' Avg,;,• 
CFA ... Continuouo Fll,ht A,• 
DC -0,ivlng Cooing 
tAD -1.1..,,1 Oriltino 

- - -- ••• h1"'P~O\/Al ~ 

i 
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/-\Yee 
Associates of Maryland. Inc. 

CONTRACTED WITH :',..-c,,mi7l 0 -°rCT,"T.:1.~: J:ndu~trics, Inc. DORING II OH 9 
PROJECT N A.1,1 e ____ l)....,1:_c1_r_;.i_n_t_1._· n_e __ , _i-'.0 __ ;i_<l_S~:· ...... n ... J __ t"":-i,.._y...._.._T .""'~"'"n...,.d:...;t,..:i,_,-1"-1"'-_ _______ JO s 11 ·n-7 [; ~ .'i6-
Lo c.i. TIO:i ------~ ........ ·~~1-t_-f~"-'~'-r-~e_. "::'. ~l-<'.":"-:-.t:-"v:'.:1"::f,!Tl~"-'-<.,_l _____________________ _ 

SAMPLER 
D::,...,,, _______ _ Hamm•• Wt, ll;Q Ll,a. Hole Diameter 8 Foreman Vo 
s.,,f, Ele•, ______ Ft, Hammer D~p ___ 3_0 __ In, Rock Core Oio. ln•p•ctor 

Do•• S•orrt~ ,; / l ? / 78 Pip• Si•• ___ 2_._0 __ In. Borin:i Method li3 } Oor:1 Complc.tecl~ 

I SOIL OESCl:IPTIOM STIU. DEPTH S,H\PLE 
80RIHC t, ~ ELl:V. . 

Cd-:it, Molstw-., c,..;!'f, Nwtlclty, SI--", Prop.wt;~ Di:Pnl SCALE Cond. lllow•/6• Ho, Typo R.c. NOT 

SURF,\CE 0.0 ,, 
-_J Light gray and tan, moist , -
- ·iedium dense to very dens 

:? ' -
- Silty fine to medium SAND 42. C 

(SH), with Clayey SAND (S ;)__ -
-

- - and Silty CLAY (CL) seams -·- J - - -
- - ·--Hottled reddish brown, - 26 tan and gray, moist, - -hard Sandy Clayey SILT l,5- I 28/40 9 · DS 16 -

(HL) and Silty CLAY (CL) -
little fine Sand -

- -·- -
- r -
j -

49. C - --· 
i 36 Water Oil r ---- - - -
' po ) -
~ Tan and 50- _TlL!. 49 6 r,;, 10 DS 

gray, saturated, 
dense, Silty fine -very 

SAND (SH-SP) - u 
1 - Two attemp lOA PT lost 

made to ta - - lOA, howev 

~ -. 61 
covery was 

- 100 

~ 
- D ~ 11 DS 9 

55-. --
-
-

~ -
Observa tior • .J -
set @ 58.5' . -

-1 -
' -j ---

- 100 
I 60.0 - D ~ 12 DS 3 

_.,.j 
I ·-·· ---- ~ -------------·-·--- - --· 6 
I tot tom 

:>AMPL ': CC!s'OITIOHS 
D-01 ~;:n EGR.t. TED 
:_IHT.t.CT 
-UNDISTURBED 
-LOST 

of 
@ 

test boriag 
60.0' 

SAMPLER TYPE 
OS-DRIVEN SPLIT SPOON 
PT-PRESSED SHELBY lU8C 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

CROUUD ~ATER DEPTH 
AT COMPL ::TIO" ~S~C.:...1,...,(..,_I ____ FT, 

AFTER ____ HRS. ____ FT. 

AFTER 24 HRS, /1) • 5 FT, 

801?1:~G J.l!!T 
HSA -Hollow ! 
CF A-Continue 
DC -Drivln~ ' 
MO -IAud Oril 

·sTAND .. P.:> PEt4ETRATION T~ST.or.1v1u..; 2" OD SAMPLER I' WITH l~O;r HAMMER FALLIHG 30", C:OIINT 1.unF AT A" t1o.1Tr 
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Assoc~a-res of Maryland, Inc. 

COHYR;.CTED WITH Br01.mio!!-Ferris IndustriP.s Inc. 
PP.oJ::cT1:1.ME O·,:ue1·1tjp, ... ]ond Snnitrn' Lnndfill 
LO=ATIC,'4 rial t" ir''"JtC, ~!Jr:rl r;ncl 

BORING II OW-JO p~ lof3 
JOB I D-78256-P, 

SAMPLER 
Oc,t:.,,·., _______ _ 

s .. ,r. E1 .... ______ F,. 
Oo!•S,,.,,~:1 6/13/78 

Ho,,,l'!lor Wt, _ _...._}_._/1..._0 __ Lb,. 

Homr:,er Drop_--"-3-'--0 ___ tn, 

Pip• Size 2. 0 In, 

Hof~ Dla:,1e10, __ __,,. ____ _ 

Rocle Coro Dia, _____ _ 

Borin;i Mothod __ .;:..:H~S..;..A;;.._ __ 

Foroinan _....;V,_,o...,li..;c>~n~1 ____ _ 

In 1pac:10, ___ -r-rr'7'7-n::....--
Oot:. ComplwtoJ __ b_/_I_· J_J_J_R __ 

!.OIL DESCRIPTI0>-1 STRA, DEPTH S>.IIPl.1.: 
BORING t. SAMPLl~IG ELEV, 

Blo:,•/6• C<_.!,..1, 1.lch;,,,,, c..:l'7, P1=•lid!'r, !.lw, Pro;:.a,'1- Ol:PT'rf SCALE Cond. Ho, Tyr, P.•c, UOTES -

SURr'ACE o.o " - Brown, moist to very -
- ooist, loose Silty fine - Surface Water 
- rnediuo s~m, trace of -- CLAY (S}1) -- -- --

I 
5 -1 - D/I I 8 

-~ 
t,/5 DS -

5---
-. -

~ -
7 Q_ ~ ; -

--J Tan, gray and reddish -I 

1 bro:,n, t:!OiSt to very -
1 moist, very stiff to hard ----

'J Silty CT...AY, trace of - 8 _ D/I 2 DS 16 
I SA.'\D (CL) 10/14 

- 10--- . 
- - Water on rods@ 13. - -- -- -

- -
- -
-
- - 8 10 - - D/I 

12/18 
3 OS 

- 15- --
- -
- -
- -- -

1 -
-
----

- - 6 
I 

l2/13 
4 DS u~ - -- 20- ---

SI..Mi-'L E COH 01 TIOHS 
0-0IStNTEGRA TEO 
1-l~!TACT 
U-llliDlSTUR O!:O 
L-LOST 

SAMPLER TYPE 
DS-OR1vrn SPLIT SPOON 
PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

CROUl'-!O WATER DEl'TH 
AT COMPLETION _______ FT, 

AFTER ____ HRS. ____ FT, 

AFTER 24 HRS. FT, 

80JI.IHG HETHOD 
HSA -Hollo., Sr•m A.,1•'• 
CF A-Contln.,o.,, Flight Au;,•· 
DC -Driving Cooing 
MD -J.1.,d O,illin; 

"STAHDAP.0 PE:liETRA.TIOl4 TC:ST.ORIVIUG 2" OD SAI.IPLER I' WITH 1-40• HA.\IMER FALLING JO"; COUNT UAOE AT 6" INTERVALS 



Atec 
Associates of Maryland, Inc. 

COHTRACTED WITH ___ B_r_ownin~_Ferris Industrir-:s, Inc. BORINC # Oh'-10 
PROJECT tlAME Ounc1ntine Road Sanitary L.:mdfill JOB r: 1} 
LOCATION Balth1ore Harvland 

SAMPLER 
Ooh,m ________ _ Homm•r Wt, 140 Lba. Holo Diom•ler ___ 8 ___ _ Fo,omon Vo= 
S-,,r. Et.~. ______ Ft. Homm•• Drop 30 In. Rock Cor• Dio. _____ _ 

Do•• S10,1od 6/ 13/78 Pi~ s;.. 2· 0 In. Boring M•thod __ .:.;H..:::S~A=----
lnap•ctor ___ _ 

Doto Compl•tad__f 

SOIL DESCRIPTIOH STRA. DEPTH SI.Mf>L~ 
BORINC & ELEV. . 

(;c'.-,,, lAC:a~, Dot:sll'y, "Nlidly, Sb&, Prop,sf'tl- Di:PTI-1 SCALE Cond, 6lowa/6• Ho, Tr?• Rae, HO 

SURFACE o.o II 

- -
- -
- Tan, Gray and reddish -brown, moist to very .. - -

- moist, very stiff to hard -
- Silty Clay, trace of -
- SMID (CL) 

- - D/I 
10 

5 12/H DS 16 - -- zc ·-- - -· - --- -- -
- -

t - -
- - --
- D/I 14 

6 ns 18 -
_I - 19/34 

·- 30- --
- -
- -

I - -
- -·--·--- ·-- -3.i._4_ -- Gray and tan, moist, hard, -

f - Clayey SILTY, trace to -
- little fine SAND (ML) - - TJ/I 10 

7 18 23/3: DS - -
- 3::; 
- -
- -
- -37-0 - - -

- Tan and gray, very moist, -- dense, Clayey fine SAND, . -
- little silt (SC) - --· 

15 - - D 8 DS 16 - - 13/26 

- 4Cr- --

SA'~PLE COHDITIOHS SAMPLER TYPE CI.OUtH> V.'ATER DEPTH' conn:c ~~ 
0-DISIN TEC.RA TED D:i-DRIVEN SPLIT SPOON AT COMPLETIOH FT, HSA-Hello· 
I-INT ACT PT-PRESSED SHELBY TUBE CF A-Conti· 

U-u~IDl'..TUR BEO CA-CONTINUOUS FLIGHT AUGER AFTER HRS. FT, DC -Otivir ~ 

2 l-LOH RC-ROCK CORE .t.FTFP. 2( HRS, FT. 
MD _,....,., C 



r 
I 

l , 

i .. 

r 

I 

' l 

i 
I 

. 

-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-

P<rec 
Assocfates of Maryland, Inc. 

CONTRACTED WITH ___ ..,.P,'-'r..,o.:..:,.:..:·n.,.:n.:...·n,_,_.r.,_-_._F-"'e'-'r_,r'"""'i"--'s"--I"'-.~'--'-,.::.:d~u.:..:s~t'-'r:..::i::...:c::.:-s::.:..,...--=..I..:..:n~c;.:.. ______ BORING #-;:-:-O_h'-:-:--.,,,l.,0,:..,,.-:p;...rr.z,.,_3;;...o.;;...:;.f..;:;3 __ _ 
PROJ!:CT NAi.;E Ou,,rnn tine. Ro0d S.::mi tnry L:i.nd fill JOB# ___ n_-_7_8_2..;5_6_-..;ll;:_' ____ _ 
LOCATION _______ fi...,_.,1...,l...,t...,j..._p_..,.10._,. r ... ·P.

7
. ".""" 7'.~:7!:-,'1::-""r::-v:::1 .... :i.'""n"'"'da---__________________________ _ 
SAMPLER 

Do,....,, Hom,.,•• Wt. l /10 Lba, Holo Diam•'"' 8 Fo,emon --...:V~o:.;:l:.::e:.::m::.._ ____ _ 
Surf. EI•"· Ft. Ham,,,., Drop 30 
Doto S10,1ad 6713778 Pi~ Si•• 2 Q 

SOIL 0!:SCr.lPTIOH ST~A. ELEV, 
Cwr, W,,M,n, ~"?II~. fl;o!l:l!y, !.~, Pro!'f>rll- OcP"Oi 

SURFACE o.o 

V 
Silty"' J Cray, moist, hard 41..0 

CLAY, trace of SAND 
(CL-ML) 

- 41.0 ------- ·- ----- ---
Tan and gray, moist to 
saturated, very dense 
Silty fine SAND, trace 
of CLAY (SM) 

---·--·-- --- - - r-·- ------··--··-. . -~·-· ... -- ~-. ·-- --- --- -- ---·-· 
Bottom of Test Boring @ 5: .01 

-
St,MPL E CCl'l DI TIOHS 
0-0ISINTEGqATEO 
1-ltH ACT 

SA~PLER TYPE 
OS-DRIVEN SPLIT SPOON 
PT-PRESSED SHELSY TUOE 

In, P.oel, Coro Dio, lnapocto, _________ _ 

In, B<>rin, ~Aelltod JISA Doto Comploted 6/13/78 

DEPTH SAHPLE 
DORING t.. SA~?LIHG . 

SCALE Cond, Olowa/6• Ho, Yyp., Roe, HOTES 

II 
r-- r-- ,--

- Water on rods @43.5' 
-
-- --·-- 27 - D/I 

30/51 9 DS 18 
-

45- -·-
- I 

-
-
-

-
-
- ·--
- 23 . 10 D/I DS 1S - 41/7':. 

50-- -----
-
-
- Augers @ 53.5' -

-
- Water @ 42.0' _,.._ __ 61 

- D 100 11 DS - -? 
55- ·----

Observation well -
set @ 53.5' -

-
-

I -
-
-
-
-

60-

cr.0 1.:10 \"IA.TEP. DEPTH 80~:HlG :,ETJIOD 
AT COMPLETION _______ FT. 

-· -~.,T .. lllf"\!I<. F'LIGHT AUGEll AFTEP. ____ HRS, __ . __ FT. 

ti SA -Hollo.., S10.~ }.uge• • 
Cf A-Co1>tin1>c.v• flighl Au\ 
DC -Drivl"~ Co,il'Q 

FT. MD -Mud D,illi.-,~ 
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Arec 
Associates of Maryland, Inc. 

11 P, 
CONTftACTcO WITH llr.0~·'':lin<;-Fcrrin Irdm,tr.1.P.~. Jnr.. BORING f'_O_W_· __ .:_ 
p RO J EC T H >.ME __ __:.O,..cn;..;;a:..:r;..;;.,;..;1 n;.;.t=i.:.:n~e:,_,::P...:.·· O.:.,::i.;.:<.!,.i -!...~.:.;:;,.!..;n:.,;J,-!_t_,.. ,':..;.i...,;'ii:..." -'T~, ·.:.:.·! l:...~.'.;!r.l.;.,,I:.,:;.-t:.,!1~1'-: ------- JO a r ---..::D;...--L7.:.,::~~2 
LOC/\ TIOH _____ ..:,;R:.:::i:!::..::l"-'t'.,_. :;.:l.!"~.,o=;;.:.:l~"1•-!.t-.:..l"l!..!I.._'Lar'l,::.;.:..:."·~'1;:::.J_......._ ____________________ _ 

SAMPLC:R 
001 ...... _______ _ 

Hamm•r Wr, J. !10 Lb1, 
Sc.ii. Eln, ______ Ft. 

Dole Stort•.:I 6 / 14 / 78 
Hommer Orop, _ ___;;3;.,;(;;..) __ In, 

Pip• SiH __ ...;;2;;.;.;...o;,._ __ tn, 

SOIL DE5CRIPTIOI~ STRA. O!:PYH ELEV. 
~. Mol:'-, 0:r.wly, Mo,tlcl>,, :!~, l'ro~t~, D.:PTH SCALI: 

SURFACE C!,O 

-['an, moist to saturated, -medium dense, Silty fine -fto medium SAND (SM-SP) -
-

-
-
-
-

5-
-
-

Hol• Olamotor __ . ...;...R:___ Foromon VqJ.£!!: 
Rock Cor• Dia. _____ _ ln1~ecto, ___ _ 

Sorin~ l\01hod __ ..,;;}...;IS;,.;;:--"\ __ Doto Cornpl•ted~ 

SAU PL!: 
BORIHG t. S 

Con!I. Blo:.~/6• Ho. Type Roe, HOT 

,, 

--· 8 
D 

10/8 1 DS 8 

---·· 
. 

.~ 

- -
-

-
- Water on : -- ----

J Sample 2-Saturated - 8 
- D 

-9/9 2 DS 14 
. 10- --· 
~ -
~ -
j 12.0 -

~ 
-

-Tan and gray, moist, -very stiff to stiff, 
Silty CLAY (CL) 1 - - I 3 10/10 DS 12 - -

- 1~ ---
- -
- -
- -
- -
- -- -
- ---
-· - I 

6 
4 7/10 DS 18 - -

- 20- --

SA/;PLE co~rnlTIOHS SAMPLER TYPE GROUHD '1ATER DEPTH 60RIHG J..:f 
0-1.Jl!.INTECiRATEO OS-DRIVEN SPLIT SPOOH AT COM?LETIOH F"I. HSA-Hollo• 
I-It.TACT PT-PRESSED SHELBY TUBE 

HRS, FT, 
CFA-Contln 

U-UHDISTUR BED CA-CONTINUOUS FLIGHT AUGER AFTER DC -Drivin1 

L-LOH RC-ROCK CORE AFTEI? 2-4 HRS. FT, MO -Mud D 

•<.TA•lr>H;,f\ l:>C:>1S:TO.\T1nu TJ:"<.T.nD1'.,1t!r: ., .. nn <.u..1PI l'Q 1' 'tilTI-I llfl.o HJ.~!.4FR FALLIUG JO": COUNT MADE AT 6" IH 
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Ai"ec 
Associates of Maryland, Inc. 

COHTflACT ::.> WITH Dro~.·~1nP;-FCrt"i!'J In~h1~1tr.:tP.~. Tnr.. BORIHC l'ow 11 

p RO J EC T H >.ME __ _..;..()_u..;.a...;.r~;-1 n_t_1. .... · t...:1_e__:.r.:.:.· o.;.;.;1.;.;.1i..:.......;~:...•:..:.·,-.,_,11..,:l.:.,t.,_,1"". r.""",;.._• ~T"'1:..:.;·!T~~ r::.,_.l.,,.i:.;;::t.,;:J.~T:.... _______ JO 8 ,: _::::~D:-:z:3;;2::::;;;t;:-;nc,-_-_-_-_-_-_-_-
Page 1 of 3 

LO CAT ION _____ .:.;P,c::::.::1:...ra.;· I;:.:. !'",:.;:.O::.._=-,·.:.:~J.•-;h'7.'1"7t':-;y~l;"';:'·':;1,~J ____________________________ _ 

SAMPU:P. 
Dot..,.. _______ _ 

s .. ,I. El .... __ --, ___ Ft. 

Dote Stort•J 6/ 14 / 7 8· 

Homm•• w,. _ __,1 __ .t __ ,0'"". __ Lb,. 

H'2mm•r Drop 30 In. 

Pip• Siu __ ...;2...c•c...0;;..,_ __ ln. 

SOIL DE5CRIPTIOM STRA. o::PTH !;LEV. 
~. Mol:._, ~IT. Ncutl:l>,, Slie, l'rol,Crll~t D::PTli SCALI: 

SURFACE C!.O 
- . -Tan, moist to saturated, -medium dense, Silty fine -Ito medium SA.~D (SM-SP) -

-
-
-
-
-

5-
-
-

- -
-

-
-
-

Sample 2-Saturated -
-

10-
-
-

12.0 -
-
-Tan and gray, moist, -very stiff to stiff, 

Silty CLAY (CL) -
-

1~ 
-
-
-

Hole Dlomotor __ ._,.·B.___ 
Roc:lc Cora Dia. _____ _ 

Sorin~ Hothod ---=}~IS~::.:;\ __ 

SI\IAPLE . 

Foromon _-!.V.:.:o~J.!.<':.;!.l.m!.-____ _ 
ln1pec10, __ -:,'7':'~;o:-,----­

Doto Compl•t•cl 6/14/78 -------------
60RIHG & SAMPLIM-<; 

Con!f. !llow:1/&• No, Typo Roe:. KOTES 

" . 

' --- 8 
D 

10/3 l DS 8 

·---~-

.. 

' 
Water on rods @ 8.0' ---· 

8 
D 

-9/9 
2 DS 14 

--· . 

l 
I 10/10 3 DS 112 
--

-· 
-
-
---
- I 6 

4 18 DS - 7/10 

20- --

SA/.:.PLE COtlOITIOMS 
0-01 !,tN T!: GRAT ED 
1-ltii ACT 

SAMPLER TYPE 
DS-DRIVEH SPLIT SPOON 
PT-PRES!.ED SHELBY TUBE 
CA.-CO:-ITINUOUS F LICHT AUGER 
RC-ROCK CORE 

CiROUHD ~ATER DEPTH 
AT COM?LETION _______ F"I. 

BORlt<G JAl:Tt10D 
HSA-Hollo., Stem A..,7•tt 
CF A-Contlr,.,oua Flight A .. ;, 
OC -Drivint Coaing U-lJt..01, TU~ BED 

l-LOs.T 
AFTER ____ HrlS. ____ FT, 

AFTEI? 24 HRS. FT. MD -Mud O,illing 

· ........ ,., c., 1 ,ur. :to••, COUNT IAADE AT 6" IMTERv'A.LS 
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Atec 
Associates of Maryland, Inc. 

coHTP.>.CTED WITH __ l>rC?wninr,-Fcrri!.3 Industries, Inc. 
PROJECT NAME eunnmtinc :~0.:icl S[:,nitary Lan<lf:Hl 

BORING ,,OW ll P:i 
JOBl ____ _:D-_-~, 

LOCATION _______ B_n_l_t·_.i_c_ .. o_-;:_c_,,_,_!·r_n_1·~y-::J-:-.o._t_H_l ______________________ _ 

SAMPLE~? 
Homm•r Wt. 140 Lba. Do,...,. _______ _ 

s .. ,r. i:1 .... __ ,,....,...,...,...-,--.,...F,. 

o .. ,.s,o,tcd 6/14/78 
30 Homm•r Orop _____ ln. 

Pip11 Siu 2.0 In. 

Hol• Dlcrmete, ___ 8 ___ _ 
Rock Core Dia, _____ _ 

Boring Method __ .;;,;H;.;;S.,;;.A __ _ 

Foreman ___ V_o_l_E 
lnsp•ctor ___ _ 

Oat~ Complot•d_j}_ 

SOIL DESCRIPTION STRA. DEPTH SAMl'LF. 
60Rlt!C t. St ELEV. . 

e»w, ,,foist--., ec...itr, P1<»H~lt,, s~. Pr<>'.,c,,tl- Df!PTH SCALE Co:,d. Blowa/6• Mo, Type Roe. HOTt 

SURFACE o.o ,, 
-.. . . . -

Tan and gray, moist, very -
stiff to stiff, Silty

0 
. 

CLAY (CL) . - . -
-
-
- --
- 4 s 18 I 5/6 DS -

25 
-
-

- 27. C -
-
-. 

] . -. -
Tan·, moist, .. dense, - -- 12 

j Clayey S.A.'-:D (SC) and - D/I 
15/16 6 DS 18 

gray, moist, hard, - . 
Silty CLAY (CL-HL) 30-- ·--

. -
-

- -32.( -
Gray, -moist, hard CLAY - - Water on r, • and Sandy SJLT 

n~ 
-

- I/D 12 
7 DS 18 - - 20/37 

,__ 35. C 35 
-

Brown and reddish brown, -
- ooist, very dense Clayey -

SAND, li t:tle to some -
- SILT (SC) -
- -
- ' \ ---

- I/D 
32 

8 DS 18 , I 39.: 
. ----· - 25/36 

- 40- ·--

SAl..!PLE COtlt>ITIOHS SAMPLER TYrE GROUHO ,tATER DEPTH llO!llNG f.li:T 
D-~'.$!tlTECF:ATED OS-DRIVEN SPLIT S?OON AT COMPLETION FT. HSA-Holl,w ! 
I-INTACT PT-PRESSED SHELSY TUBE CF A-Con1in110 
U-UNDISTURBED CA-CONTINUOUS FLIGHT AUGER AFTER HRS, FT. DC -Dri"'i"~ 
L-LOH RC-ROCK CORE AFTER 24 HRS. FT, '-10 -M.,,I Ori I 

·STAN:lARD PENETRATIOH TEST-DRIVING 2" 00 Sl.'APLER l' \'/Int 1~0:1 HAMl:IEI? FALLl~IG JO"; COUlH 1.IADE AT 6" uirr 
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Atec 
Associates of Maryland, Inc. 

somN·G 1101? ·11 Page 3 o: 
JOB It D-78256-B 

CONTRACTED WITH __ __.n..,_,-....,01.:n::!.n~-Fm;:ris Industries, Inc. 
PROJECT NAME Ouarantine 'R,o;,rl S,rn5.t::\ry Lnnd(ill 
LOCATION D;'lH~Q'"C• ~br.yl;md 

SAMPLER 
o .. , ..... Hommer Wr, v~o Lbe. Hole, Diameter 8 
5.,,f, Elev. Fr. Homr.,er Drop 30 In. Rock Cor• Dio. 
Dote s,.,.,.J fi/1 lilZB Pip• Si .. 2.0 In, Boring Metnod RSA 

Foroman ___ V:..;o:::;l:::.e:::·:.:rn:.._ __ _ 

ln1pect0f ___ -rr.--:--r-:-=--
D0te Compl,.ted 6/ ll•/78 

SOIL Dl!SCRIPTIOH STRA, Di:PTH SAMPLE 
BORING I'.. SAW1 LIHG !LEV. 

s1.:..16· ~. W:oi<hre, Dr.tllil,r, Ptostieltr, SIN, l'r,,,•H- DEFTH SCALE Concl, Ho. Type Rec, HOTES 

SURFACE o.o " Brown and reddish brown, -
moist, very dense Clayey -
SA~:O, little to some -~2.0 SILT (SC) -

J -
-

Gray, very moist, hard, - ·--·· 
Sandy CLAY (CL) or - D/I 2l1 9 DS 13 
,~ery dense CLAY, fine - 31/59 
SAND (SC) 45- ·--·-

- . 
-

- - . 
-

-
-
- 18 - I 20/39 10 DS 18 
- ~ 

50- -.--- ,, 

-
-
-
-

-
-
--- Observation well 

- I 
17 

11 DS 18 
set at 58.0 ft. 

- 21/29 . Sr --~ 

~7.0 

-
-
-
-

Dark moist, hard -gray, 
CLAY and Sandy SILT (HL), -
trace organic matter ---

- I/D 17 
t>O.O 24/28 12 us 18 -

.. 60 ----·--· 
Bottom o@ s6~6·boring 

SAMPLE COH!:>ITIOHS 
D-C:SIN T EGRA TED 
I-INT .-.CT 
U-UHOISTURSED 
L-LOST 

SAMPLER TYPE 
OS-DRIVEN SPLIT SPOON 
PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

GROUl~O WAT,E~ O,.f PTH 
AT COMPLETION _.;;;.Z.;;;.-..;.'..;;;U ____ FT. 

DORIHG llCTHOD 
H SA -t-lollow s,.,,, Aug•,. 

AFTER ____ HRS. FT, 

AFTER 23.S 24 HRS. ____ FT. 

CF A-Contlnuo11• Flight A11;•• 
DC -0,lvln:, c.,.1ng 
MCI -M..4 Drilling 
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Atec . 
Associates of Maryland, Inc. 

CONTRACTED WITH nrmmi.nc,-Ferris Industries, Inc. 
PROJECT tlAME Quarantine Rond Snnit<'lry J.m1clfill 

BORING# OH 12 p 

JOB# D-78: 
LOCATION Bnl timore, M.:rrylancl 

~ SAMPLER 
Datu..,, ___ j_____ lion,mnW1. 140 
S11rf, Elov,_._..,..I_ . ....---Fl. Hon,mar Drop 30 

6/3/78 Dot;o Sto)rt•J_______ Pip• Siu 2 1 0 

LI,,. 
In. 

In, Boring Method--...-......... --

8 Foron,on Vole1 
ln1pac10, 

HSA Dot• Completed_ 

Hole Olamato, __ ....;;... __ _ 

Rock Co•• Dlo, _____ _ 

SOIL DESCRIPTION STRA. DEPTH SAHi>LI! 
BORING & S ELEV, • c~. M(J,1-, ~..,. r.:aitlcll7, Sh.t, Pr.>r.cdlt.U Dc?Tli SCALE Cond, 3low•/6• Ho, Ty::,• Rec, NOT: 

SURFACE 0,0 ,, 
- -- -- -- -

- -
- -- Reddish brown, gray and - tari, moist -to very moist, 8 - medium stiff -- to very 

5- .fill_ 6/10 1 DS 18 
stiff, Silty CLAY (CL) - -

- --- -
- -

- -
- --
- - 9 - - I 9/12 2 DS 18 - 10-- -
- -
- -
- -

- -- -
-
- - 2 - - I .3/4 3 DS 18 - 1.: 
- - . - -
- -
- -
- -- -
-· 

I -
-
-

SA",?Ll:: COHOITIOHS 
D-DISltHEGr!ATED 
I-INT ACT 
U-WlDISTURBED 
L-LOH 

;j> 

SAMPLEP. TYPE 
OS-DRIVEN SPLIT SPl)ON 
PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

- 6 . 
- D/I 6/7 4 DS 18 

20- ----

CROUHD tfATER DEPTlt 
AT CO.V,PLETION _______ Fi, 

AFTER ____ HRS. _____ FT, 

AFTER 24 HRS, FT, 

6DR1t4G A.[ 
H SA -ltollow 
CFA-Con,;n 
DC -0,i•in; 
UD -Mud D1 

•~T.1. ... ,r.., ""' nr•tcTna Tlr\1.t ..,.,..,..,. _,..,,,, ••• ,... ... ,, ,...._, ···-• -- •• ····-·· • .- .. •• ·····-- - •• •••• ..., ..... --····- ••• -r • or ••• ••• 
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Atec 
Associates of Maryland, Inc. 

BORING ,ow 12 Pc1ge 2 of 
JOB# J)- 78256-ll 

coNTRACTEo w1TH ___ B...._rQ.\:zninp-Fcrrj c: Jndustri rs, Tnc, 

PROJECT NAME Om1t·;"tntine Ro.1.d s.,nitnrv Landfill 
LOCATION Raltit:lOre, tfaryland 

\ SAMPLER 
Ootum Hommer Wt. 140 Lba. Hol• Oiom•l<>t 8 " ----~---
Surf. El•"'•--,-..,......~....--Ft. Hommer Drop 30 In. Rock Coro Dio. _____ _ 

Foremon ___ V..:..::::o.a::l..:::ec:.:.m:___ __ _ 

6} 3}}8 
Oat:o Src,re4 Pip• She 2 1 0 In. Sorin~ M•thod _.....,H..,.$.._A..._ __ _ 

In, pector ___ --:-~..-------

Oot• Comple tod 6 / 3 / 7 8 

ELEV. SOIL DESCRIPTION STRA. DEPTH SAUPLI: 

010:..16• ~. Moht-, o..ltr, Ploatldty, S!a, Pro;>Clffo,u OEPiH SCALE: Cond. Ho, Typo Rec. 

SURFACE o.o 

Reddish brown, gray 
and tan, moist to 
very moist, medium 
stiff to very stiff, 
SiltY. CLAY {CL) 

. 
.. 

27.0 

Brown to dark gray, moist 
medium stiff, Silty CLAY 
(CL), trace to little 
organic matter 

30.0 

Brown, very moist, loose 
to dense, Silty fine to 
medium SAND, trace to 
little Clay (SH) 

34.0 

Gray, moist, hard, Silty 
and Sandy CLAY (CL) 

37 .0 
.. - - ·- ~. --------- ···---- ---

Gray, mo-ist. to sat':1rated~ 
fine to medium SANP {SM) 

SAMPLE CONDITIONS 
0-0ISINTECRA TED 
I-INTACT 

U-UNDISTURBEO 

SAMPLER TYPE 
OS-DRIVEN SPLIT SPOON 
PT-PRESSED SHELOY TUBE 
CA-COIHINUOUS FLICHT AUCER 

" -
-
-
-

-
-
- --
-

3 -
25- D./.l 4/6 5 DS 18 

-
-
-
-

-
-
---
- 3 - D/I 4/5 6 DS 18 

30-
-
-
-
-

-
-

- 8 -
3~ 

D/I 12/20 7 DS 18 

-
-
-
-

-
-

. - 18 - 'D 20/7 8 DS 18 
40- ·--

CROUHD \'fA.TER DEPTH 
AT COMPLETiOll _______ FT. 

AFTCR ____ HRS. _____ FT. 

BORIHG & SAMPLIHG 
NOTES 

: .. 

~ 

BORIHG METHOD 
HSA-Hollow s,.m Aug•U 
CF A-Contlftuou• FHgl,t A~ 
DC -0,ivino Cooing 

u_ . .1, ,...:11: __ 
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Atec 
Associates of Maryland, Inc. 

CONTRACTED WITH Rrowi.lif!g-Fcrris Industries, Inc. sc?Jf HG , 12 Pagf 
JOB II _D-78256 R PROJECT NAME ___ __.;.O...:t..;.;\a::..r::..<""n.:.;n;.:t:..;:i:..:n.:.;e=-..,R.,,.o"'n .... <1.._.s..:.~ .... 1 ... 1 ..... i..,,t ..... .,..r ... v;:._I.,.,~a.lJnw.duf:..1..:,..· 1.i...i.l ______ ...... 

LOCA 1101-1 ______ __.n .... a"""""J .... t_.i ..... r1.u.a,...1...,·e'--l:, -:-":"H":n='r"="y~J~a..,J..U,lnd ______________________ _ 

SAMPLER 
Dotum _________ Hommer Wt., __ ..;.1...:/•~0 __ Ll,a, 

Surf. Elev. ______ Ft. Hommer Drop 30 In, 

Dote Started 6/3/78 Pipo Slae __ __:2;.;-•:..O~ __ ln. 

Hol• Oiornet••----'8'----
Rock Cor• Oio. _____ _ 

Boring Method __ ..;.;Ha;,:S;.:.A.:__ __ 

Foromon ___ V.:,_o:::..::,1 

Inspector ___ _ 

Doto Complet.4_ 

SOIL Dl:SCRIPTIOH STRA. DEPTH SAMPLE 
BORING & ! !:LEV. . 

~. Md~, Dtcsl"r, f11Nttcltr, Sise, "°J«'t!cn D~PTH SCALE Cond, Blowa/6• Ho, Type Roe. HOT 

SURFACE o.o ,, 
-
-
-
-

-
Gray, moist to saturated, -
fine to medium SAND (SM) 

- 39 -
4" D 71/80 9 DS 10 Observat:: . 

- · set at 4f 
.-- -Samples 9 and 10 saturate~ -
-
-
- ----· 
- 100 

50. C . - D 5 10 DS 5 ·------ 50- ---·-·-·--- - - -
Bottom of test boring -

@ 50.0' -
-
-
-
-
-
- I 

-
55-

-
-
-
-

-
-
-

~ -
-

0 .. 
S;J,\PLE C0t1DIT10HS 
D-OISINT EGRA TED 
1-ltlT ACT 
U-UHDIHURBED 
L-LOST 

SAMPLER TYPE 
OS-DRIVEN SPLIT SPOON 
PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

6Cr-

CROUHD \IATEfl>8Ef{H 
AT COMPLETION ,._ • __ FT. 

AFTER ____ HRS. _____ FT, 

AFTCR 24 HRS. _____ FT. 

I\ORlt,C. 
H SA -H..11 
CFA-C-• 
OC -Driw 
MD -JA.,4 

• • .., •• ,"". n~ nr-.,~..,.n• T'"'"' YC(T ,.,,nl\.lU,11"'! ., •• nn ( tUOI c:o ,, WITM , .. n .. ua.uur.o r:1.t I IN<: :lO": COUMT UAOE AT, .. 
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Atec 
Associates of Maryland, Inc. 

CONTRACTED WITH BrO'tminr,-Fcrris Industries, Inc. 
PROJECT UAME 011rtr.1nt:inc Ro.id S;mitary Landfil. 

I 

~!· ~ 
O\~ 13 Page 1 of 4 

BORING •--~-"'Tt:;"TT'!-:-r-~,---
JOB # D-182~6-B 

Bal c:1.!wre, .t-Inr'-•lantl 
LOCATION ______ --,-----;-;J";;;:~;:-;;:----------------------------

SAMPLER 
Ootum Homm•r Wt. ll;O Lb,. Hol• Dlomet•r 8 
Su,I. El•v. I Ft. Homm•r Drop 30 ·In. Rock Cor• Dia. 
Dot• Stort"cl 6/15/78 Pip• Siu 2.0 In. Sorin" M•tnod HSA 

Foreman ----.-----Volem 
ln1p•ctor ___ --:--:-~~--

Dot• Compl•t•c1 __ 6._/.,;..1·;;;.,.5._/_7.;;8 __ 

SOIL DESCRIPTiOH STRA. DEPTH SAUPLE 
BORING & SAMP-LIHG ELEV. . 

C-M.r. Molal,,., Oe-Mlt,, Mo.a:fdty, SIi.•, Pro,..,V.- OeP'TH SCALE Concf. Blow,/6• No. Typ• lhc. NOTES 

SU~i"ACE o.o ,, 
- -Mottled reddish brown, - -tan and gray, moist, - -- very stiff Silty CLAY -- (CL) -- --

.~ 

- 7 - I 9/11 1 DS 16 5 
-

~-.·-· 
-

~ - 7.0 -
e--- ~- --, -

- -
-
- Reddish brown, - 8 moist, - medium dense, Clayey - D/I 8/8 2 DS 18 - 10- -fine SAND, little - -SILT (SC) - -
- -- - .. 

- -
- --
- - 6 - - D/I 10/10 15_ 3 DS 15 - r---

- -- -
-

17.0 - ~· ---- ·-· - -- -
- Hottled reddish brown,, -
- ten ancl gray, moist, 
- medium stiff to very - 4 . - stiff Silty CLAY (CL), - 5/6 D/I 4 DS 12 - with Sandy CLAY (CL) 20- ,____ __ 

seams 
I 

SAMPLER TYPE cnoutm \'fATER OEl'TH SM:PLE COH:>ITIOHS 
D-DISINTEGRATED 
1-IHTACT 
U-UNOISTUR BED 

OS-DRIVEN SPLIT SPOON AT COMPLETION_____ FT. 
llORl~G 1.:1:THOD 

HSA-Hollow St.in Aug.,, 
CF A-Continuouo Flight Au 
DC -0,iving Cooing 

I -1 l"\<.T 

PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS FLIGHT AUGER AFTER---- HRS. ____ FT. 
or nnrv rnor: 

4114 UDC. S:T MD -Mud Drilling 
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Atec 
Associates. of Maryland, Inc. 

coHTRACTEDWITH --~rm,;:n,insz-Ff'rr:t~ Industries, Tnc,, 
PROJECT NAME Ottarantine R~rHl Sanitary Landfill 
LOCATION TI:t.l timorc, Ha.,:ylnnd 

I: SAMPLER 
Datum \ Hommer WI. 140 Lba. Hola Diomel•r 

Surf. Et .... Ft. Hamm•• Drop 30 In. Rock Cor• Dia. 

Dot• Sta,tocl 6/15/78 Pipe Siu 2.Q In. Boring Method 

8 

HSA 

SOIL DESCRIPTIOl'f STRA. DEPTH SAMPLE 
ELEV. 

Color. Moi.._, Deasltr, P1CZJltcltr, Sl:it, ProJ*iS- OEnH SCALE 
. 

Cond. Olowa/6• Ho. 

SURFACE o.o 
-
-
-
-

-
-

. 
- 5 -

25 D/I 7/10 5 

-. 
-

- -
-

-
-

Mottled reddish brown, ---
tan and gray, moist, - 7 medium stiff to very - D/I 8/9 6 stiff Silty CLAY (CL), 30 
with Sandy CLAY (CL) -
seams -

- 4 GA 

-
-
--·-
- 2 - I 4/6 7 35-
-
-
-
-

-
-
-

3 -
40-

I 4/4 8 

Ty;,o 

DS 

DS 

PT 

DS 

DS 

5.A.J.:Pl E COH:>I TIOHS SAMPLER TYPE CROUHD WATER DEPTH 
D-OISINTECRATED DS-ORIVEN SPLIT SPOON AT COMPLETIC':: 
I-INT ACT PT-PRESSED SHELBY TUBE 
U-UN DIS TUR SEO CA-CONTINUOUS FLICHT AUGER AFTER HRS. 
L.;.LOST RC-ROCK CORE AFTER 2, HRS, 

BORIHG ,OW 13 
JOB I D-'.782 

Foramon ___ V;:.:o:::.c: 

ln•p•clor ___ _ 

Dot• Completecl2 

BORIHC E. 
Rec, HO 

,, 

14 

18 

14 

16 

11 

DOltlHC ._. 
FT, HSA-Hollo 

Cf A-Conti 
FT. DC -Drivi, 

FT, MD -Mvcl i 

~ .. - ···- - -- ---·--- .. -·-·• --·- _ .......... ,.,. ..,,. ""' r 1.11nt ,..,., ,, UIITU 1.1.f\lt Ll.&UUCD f:Al_LING 30"! COUl'IT IAAOE AT 6'' I 
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Atec 
Associates of Maryland, Inc. 

coH T RA c TE O WITH --~B....;;r....;;o_w..;;.n"'""i~n=--~ .... -. --'F;;..· c.c..· r;.;..;:.rc::;i.;;;.s__;;;I.;;;.n:....:d:....:u:.;:s:....:t:.:r:....:i::..;e::..;s::..,t..-I~n:..:.c=.:... ______ BORIHG # OH 13 pa g c 3 0 f 4 
PROJECT HAl,(E Ounrnntine Rr,;,rl ~c1i,Jtnl"y L..,m1f;fl1 JOB# ])..7[-).?"i6-n 
LOCA. TION _____ __,n~ ..... JL..ti...1~,..,~a .... r:1.e-:,7."}f:";;,~,..fY;:,:!";.;.n.u.d.i._ _________________________ _ 

SAMPLER 
Dot""' Hommer Wt. 140 Liu. Hole Oiomet11r_,_ _ __;:8;._ __ 
Svrl. El.,,. ______ Ft. Hammer Drop 30 In, Rack Car• Dia. _____ _ 

Dot•StClfted 6/lS/78 PipeSiH 2.0 In. BoringMethad ___ l=T~"-'".A,_,_ __ 

Fo,omon __ ..,:V..::o:..::l~c:.!:n!.1 ____ _ 
ln•pacto, ____ ~~,,_,.,,,..,.. __ 

Oat• Completed ___ 6_/_1_5...;./_7..:.3 __ 

SOIL DESCRIPTIOH STRA, DEPTH SAMPLE: 
BORIHG & S.IIMPLmG I ELEV. . 

~. Moi.._, o....lty, n111,tlclty, Su, Pro:-f'-9 O:?'TH SCA.LE Cond. Blawa/6• Ho, Typo Roe. MOTES-

SURF.4Cb o.o " - Nottled reac:hs brown, tclh - .. 
. & gray, moist, medium sti ff .. - to very stiff Silty CLAY -- (CH), with Sandy CLAY (C1 ) 42.1 -

-seam::: -- -Brown and gray, Clayey - -- SAND (SC) 
44. ( 

- ---·- - -
3 - -- Dark gray to black, 45-- D/I 4/5 9 DS 18 

- moist, medium stiff to -- stiff Silty CLAY (CL) -
- and Clayey SILT (ML),. -
- trace to little organic -

- matter -
- -

-
- - 4 - - D/I. 6/7~- 10 18 50- DS 

Water on rods @ 50. 0 ~ -
- -
- -- -- -

- -
- --
- 54.5 - 3 -

5~ ~/I 5/5 11 DS 18 -
- Cray, very moist, medium -
- stiff to very stiff, -
- Clayey SILT, little -
- fine Sand (ML) -

- -
- -
- 59.0 --- -- -- Bro,;,.-n, very moist, very - 8 

- stiff, Clayey SILT, littl) GO- Jl/..I 8/10 12 DS 18 
Sand (ML-CL) 

S>.MPLE CO~OITIOHS SA.MPLER TY:'I: GROUND WATER DEPTH BORIHG 1-tETHOO ... ~-DIS!HT EGRA TED OS-DRIVEN SPLIT SPOON AT COMPLETION FT, HSA-Hr.llow Stem Auo•" g I-INT ACT PT-PRESSED SHELBY TUBE CF A-c.,.,,inuoua Flight Av, ~ 
U-UNOISTUROED CA-CONTINUOUS FLIGHT AUGER AFTER HRS. FT. DC -Drivin, Cosing - .. _ 

.... -.,,..., rnos: 
.r..l"TI'~ 24 ti RS • Fl. MO -Mvd Drilling 
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Atec 
Associates of Maryland, Inc. 

• 
tH:COtU> Ov 501!. EltrPP..O~AiiBO!tJ 

CONTRACTED WITH Browning-Ferrin Industries, In~. 
PROJECT tlAME ___ 0-uar.~ntjne> Ro:::d Sanit~r; L,m<lfill 
LOCATION B:1ltitrorc, N.;ryland 

SAMPLER 
OolUffl Hommer \'ft. 140 L'l,a, 

13 
BORING I OW ----
JOB I p;i'82.:: 

Vol 
Rock Cor• Oio, _____ _ • s.,,r, El•"·--.,,...,--,-_,.Ft. Ho,;,m•r Orop. __ 3_0 ___ 1n, 

Doto Sto,t•d 6/ 15/ 78 Pi~ Siu 2. 0 

Hole Dlom•l•r _ __,.;8;..... __ _ 
ln,poctor __ _ 

In, BorlnQ Mothod _..;..;H..;;;S.;;.;A;._ __ _ Dot• Completed_ 

SOIL DESCRIPTION STRA, DEPTH SAMPLE 
BORING t ELl!:V. . 

Cd:r, M-'ai-, ~Ml'7, Plcitlcl:-,, s:w, Pro;iertl- O~PTH SCALE Cond, Slowa/6• Ho. Type Rec. HC 

SURFACE o.o ,, 
·· .. - Brown, very moist, very -- stiff, Clayey SILT, -- little Sand (ML-CL) 62.0 -

- Observat 
- Reddish brown, moist, - set at E 
- hard Silty CLAY (CL) --- -

65.0 
14 - - 23/31 65 I 13 DS 18 

- Bottom of test boring -- @ 65.0' -
- - -- -- -- -- -
- -- -

- 70--
- -- -- . -
- . - ... 

- -- -
- -
- -- -

- 75-
- -
- -
- -- -

- -- -- -
- -
- -- so:_ 

SAMPLE CONDITIONS SAMPLER TYPE CROUHD \UT~a DJPTH DO:tlHG H 
0-DISINTEGRA TED OS-DRIVEN SPLIT SPOON AT COMPLETION :> • FT. H SA -P.o!lo• 
i-lNTACT PT-PRESSED SH EL BY TUBE 

FT, 
CFA-C~ .. 11, 

U-UNDISTURBEO CA-CONTINUOUS FLICiHT AUGER AFTER HRS. OC -Crl,,Jr 
L-LOH RC-ROCK CORE AFTER 2-4 HRS. FT. MO -Mud C 
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Atec 
Associates of Maryland, Inc. 

RECO!tD Of SOIL E;tPLOaATION 

CONTRACTED WITH -=H_a_r_r_i_n-g~t_o_n--=L_a....,c~e __ y_a_n_d_A ___ s_s.....,o...;c...;.i;..;;a_t;...e.s~,_;;;I.:.:n...;;c~. ______ BORING II W - 14 Page 1 of ,3 
PROJECT NAME Quarantine Rond JOB II D-78756-B 
LOCATION _____ B_a_l_t_i_rn_.o_r_e~,_N_a:.-r~y71::a:-:n:-d::-::------------------------------

SAMPLER 
Dot.-_______ _ 140 Ho,,,,,,., w,. _____ Llia. lo" Holo Dl"'"ete, _____ _ FO<'omon Volem s,.,f. Et ..... __ ..,._ ___ Ft. 

Doto Storucl _ _,_8/...;.4...,/...;.7...;;8;.._ __ 
30 Homme, D,op _____ ln. 

Pi~ Size ---=2.:.•..;::0 __ tn. 

Rocli Co,o Oio, _____ _ 

B0lin11 Morhod __ H ........ s .... A._ __ 
lnopoctor _________ _ 

Doto Comploto<f 8 /4 /7S 

SOIL D!SCRl~TIOH STRA. DEPTH SAMPLE eLl!V. 
e.i..,, ,...,.._, D,,,ool1y, pt-,(cft,, Im, '1•,-tc- DEPTH SCALE c .. n ... a1 .. :..1,- Ho. Typo Roe. 

SUR Fl.CE o.o ,, 
Red, brown to gray, moisti -
lobse to medium dense -
Silty SAND (SM) -. -

-
- -

-
- 5 - D/I 5/5 1 DS 5 

5 -
-
-- -

-. 
-
- 6 - D 14/13 

10 
2 DS 12 

-
-

tl.2.0 -
-- -- -

Red, bro,;.m, moist, dense -
Silty fine SAND (SM) -

- 10 
- I 15/19 3 DS 18 

15 
-
-
-!l.7~0 -- -

Gray and red, moist, hard, -
Clayey SILT 0,U.) -

--
- 11 . - I ll.8/23 4 DS 18 

20 

SAMPLER TYP! GROUND WAT~R DEPTH 
AT COMPLETION Dry · {A) 

S.o4PLI! CO~DITI0>4S 
!\-OISIHTECRATED 
1-IHTACT 

U-UHOISTUR BED 

OS-ORIVEH SPLIT SPOON 
PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCIC CORE 

AFTER 8 HRS. 43 (B) 
FT. 

F_T. 
AFTER 2-' HRS. _____ FT. 

BORING & SAMPLING 
NOTES 

. 

. . .. ' . 
Water on Rods 8' 

" 

(A) Caved In @ 48.0 
(B) Caved In @ 44.0 

!OlUHG M!THOD 
H SA-Hollow S,.,.. A,.;••• 
CF A-c.,,.,1,.,.oua Fli;ht A..,, 
OC -o,,~;"' Culn11 · 
MO -Mu.t O,itli,.t 

-- - -• • •• ,,. .,n ... rnuHT MAOE AT 6" IHTERv'ALS 

1--

.... 

.... 

... 

... 

.... 
lo-

~ 

... 
... 
... 
... 
~ 



Atec 
Associates of Maryland, Inc. 

RECORD OF SOIL E;tPLOtlATION 

r 

r o • ._ _______ _ 10" Hole Oictffleter _____ _ Foremon ___ V_o_l;.,:,e.;:_1 

r 
Svrf. El.-,., ______ Ft. 

Dete Stort..1_8 __ /4_/_7_8 __ _ 
Rock Core Dio. _____ _ 

Boti!'g M•thod __ H=S~A,__ __ 
lntpector ____ _ 

Dote c-pl•t•d--B..l 

SOIL DESCRIPTIOH STRA, DEPTH SAMPLE 
BORIHC & S.A ELEV. c.a.. ,.,.,,,__ o..u,,. Pt•tkltr, si.. ~ DEPTH SCALE Cond, Blo:.a/6• Ho. Type Rec, HOTE 

r Cont 20.0 ,, 
Gray and red, moist, -- hard, Clayey SILT (ML) --- -

. -.. -- - -- --
- - 14 - - I 19/25 5 DS 18 - 25 
- -- -

' - - -
- -
- -- -:r -
- ' - 14 

I 
- - I 22/27 6 DS - 30 - -- -

•• - -- -- -- -• -- - 16 - - I 119/26 7 DS 18 - 35 - ....:. 

- -- -- -- -- --
- -- 23 . - - I rJ2/44 8 DS 18 - ~o (A) Caved 

(B) Caved 

SAM,.L! COHDITIOHS SAMPLER TYP! GROUHD WA~JLD!fTt( BORIHG M 
D-OISIHTECRATED DS-DRIVEH SPLIT SPOON AT COMPLETION Uty '6AL FT. HSA-Holl .. 
I-INTACT PT-PRESSED SHELBY TUBE 8 43 (B) CFA-C,,.,,1, 
ll-UHOlnUR8ED CA-COHTIHUOUS FLIGHT AUGER AFTER---- HRS. -_..;'--'--F]. OC -Or!w•r 
L-LOST RC-ROCK CORE AFTER 24 HRS. _____ FT. MO -M.ad C 

•stAHOARD PEHETRATIOH TEST,DRIVIHC 2'" OD SAMPLER 1' WITH 1401 HAMMER FALLING 30"; COUNT MADE AT 6" It-
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Atec 
Associates of Maryland, Inc. 

RECORD OF SOIL EXPLORATION 

COHTRACTED WITH --=-H_a_r_r_1._· n-':"'g_t_o_n':':'"-L_a_c':-"e.;.,y.__.;;:a~n;..:;d_.;;.A.;;.;s;:.:s;;;.O;;;.C::.l.=· .:::a..:t..:::e;;:s;,.J,1.-,;I::.,:n~c:::..:.,. ----- BORIHG, w· - 14 Page 3 of 
PROJECT NAME Quarantine Road JOU D-78256-B 
LOCATION ____ ..;;;B""'a""'l_t_1.;;..;· t!\""". o ____ r..;;.e ..... , ___ H.;.;;a':r':y':'l:':a~n~d=-----------------------------

SAMPLE R 
140 0.,.... HomMor w,. _____ Ll> •• 

S...f. El.,,. ______ Ft. Hommer Drop 30 In. 

0 ... s, ... ,.., 8/4/78 PIP4>Size 2,0 In, 

10" Hole Diaffl•l•r _____ _ 
Roclc Core Dia, _____ _ 

Boting Method _ _.H.,..$ ..... A __ _ 

Fa,omon __ V_o_l_e_m _____ _ 

lnapoctor ___ -::-'.:-::-::------

Doto Completed 8/4/78 

SOIL D!SCRIPTIOH STU,. DEPTH SAMPLE 
BORIHG & SA.MPLIHG !LEV, 

a1.:.a/6• C.:W, Melttw., o.-1"1, Pl•li«IJJ, Sb., Pr~ Dc:P'Tl1 SCALE Cond, .... Typo R•c, NOTES 

Cont ~o.o. II 

Gray and ~ed, moist, -
ha_rd, Clayey SILT (ML) - .. 

---
- -

-- 23 - I 34/46. 9 DS 18 
45 

-
-
-- -

-
-
- 21 

lSO. 0 - I 37/49 10 DS 18 
50 

Bottom of Test Boring @ -
50' -

---
-
-
-
-

155 -
-
-
-
-

-
-
-
-. 

Caved - (A) in @ 48. 
t>O - (B) Caved in @ 44. 

I 

S.A.lol?L! COHDITIOHS 
0-0ISIHTEGRATED 
1-IHTACT 

SAMPLER TYPE 
OS-DRIVEN SPLIT !-?OOH 
PT-PRESSED SHELBY TUBE 
CA-COIHIHUOUS FLIGHT AUCER 
RC-ROCK CORE 

CROUHD WATER...DEPTH 
AT COMPLETION ury (A) FT. 

ISOIUHG METHOD 
H SA -Hollctw s,.,.. A.,a•• 
CF A-Contln.,oua Flight . 
DC -r:,,;.,1n7 c .. ,,., . 
MO _,.,.d Orillint 

I 1-UH DI HUR BED 
L-LOST 

AFTER 8 HRS. 43,Q(B)FT. . 
AFTER 24 HRS. _____ FT, 

·····- -·· -- • ···~• Pn ,, w,-r,.. un• MAMM!'R FALLIN~ JO"; COUNT MADE AT 6'' IHT,Rv'ALS 
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Associates of Maryland, i,,c. 

RECORD OF SOIL E.XPLOtlATJON 

CONTRACTED WITH -;:;:H:.c;.;::;a-=r-=r-=i-::n~gl...;;t;.,;;o;.;.n~L:;:_;a:.:..c=;-e::..y,._;::an=d-=-=A:.::s:;;:s:..::o:..::c:..::i~a:..:t:..:e:..:s::.zL....;I:::.;n:;,:=.:_C· ----- BORING, W - 15 r 
PROJECT NAME Quarantine Road JOS, D- 7 8256- I 
LOCATION _______ B:;.a=l..::.t..::.i:;;:m;.:::o..::r..::e;...i,:..,.:.l-;.:la~t'~Y:.:=17:a:'.n;-=--d=:::-----------------------...;.. 

SA>f;.~ER 
Dot..,. H....,,,.., Wt., _____ Lbe. 
S...f. Elov •. ______ Ft. Homme, Orop, _ _::;.J.::;;.O ___ ln. 

Dot. Stort-4 8/4/78 Pip,o Si:so 2,0 

10" Hole Oiometer _____ _ 

Rock Coro Oio. _____ _ 

Boting Method _ _.}_..!S,u.A.._ __ 

Foteffloft Volem 
ln•pector ___ _ 

0ol'9 Completed 8/ l -
SOIL D!SCRIPTIOH STRA. DEPTH SAMPLE 

80RIMC. & SA !Ll!.V, . 
C.S-, Mel"-, o-ltr, Pt•tlcltr, SIM,~ DEP'Tlt SCALE Cond, Blowa/6• Ho, Type Rec, HOTE:~ 

SURJIACE o.o ,, 
Red, brown to dark gray, -
mo.ist, loose to medium -
dense Silty SAND (SM) -

-
-
- -

--- 3 - D 4/2 1 DS 4 
5 

-
-
-- -

-
-

9.5 - 11 --- -- - D/I 11/12 Gray, moist, medium dense 2 DS 18 
10 Silty fine SAND (SM) -

-
12.0 --- -

Dark gray, saturated, -
very loose Silty SAND (SM) -

. -
3 - D 1/2 

15 3 DS 5 

-
-

J.7.0 -
-- -

Brown, wet, medium dense -Silty fine SAND (SM) -
- 7 -

20 D 6/8 4 DS 10 

SAMPLER TYPE! GROUHD WAT!R DEPTH SAMPLE COHDITIOHS 
D-DISIHTEGRATED 
1-IHTAC:':' 
U-UNOl~TIJR BED 
L-LOST 

OS-DRIVEN SPLIT SPOOH 
PT-PRESSED SH EL BY TUBE 
CA-CONTINUOUS FLIGHT AUGER 
RC-ROCK CORE 

AT COMPLETION _______ FT. 
80RIHG lol 

HS.A-Hollo• 
CFA-Contlr 
DC -0,;.1,. 
MD -W..4 C 

AFTER ____ HRS. ____ FT. 

AFTER 2, HRS, FT. 

eSTA>IOARO PEHETRATIOH TEST-DRIVING 2" 00 SAMPLER 1' WITH UOI HAMMER FALLING 30'"; COUHT MADE AT 6"' II' 
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Atec 
Associates of Maryland, Inc. 

RtCO~D Oi= SOIL EXPLORATION 

COHTRACTED WITH Harrington Lacey and Associc1.tes, Inc. 
Quarantine Road 

BORING, W - 15 Page 2 of ..._~:;----";-;;;.;;."-==-..;.;.::;;..::a.;::;.,;;:.=.::..::~i-...:~=..:..-------
PROJECT NAME 

LOCATION _Baltimore, Maryland 
J OB I P-78?56-B. 

SAMPLER 
Det- H-111.., Wt, 140 Lha, Hol• Oiom•t•r 10" 
Su.f. e1 • .,. Ft. Ho111m•r Drop :rn In. Roel& Car• Ola, 

for•mon ___ v __ ol_e_m ___ _ 

o ... s, .. , ... 8/4/78 Pip40 Sia. 2.0 In. Boring Motnod HSA 
ln•poctor ___ -:--:-:------

Doto Compl•tocl 8/4/78 
SOIL Dl!SCRIPTIOH STRA. DEPTH SAMPLE l!L!Y. 

c.&.r. Melitw., tlftolt,, Pl .. tklty, st., Plo,-ti- DEPTH SCALE Cond, Blo:,•/6• Ho, Typo R•c, 

Cont 20. C 
" Brown, wet,_ m"edium dense/ -

Silty fine SAND (SM) -
22.0 --- -Dark gray, saturated very -loose Silty SAND (SM) -

--- 2 
- D 2/1 5 DS 

:.2J 
-
-

. 27.0 ---- -Brown, wet,. loose to -very loose fine Sandy -SILT, trace Clay (ML) 

- 7 - I 4/5 6 DS 5 
·.30 

--- u 6A PT 

-
-

-
- D 2/2 7 DS 10 

35 
-
-
-
-

38.0 -
-

Bottom of Test Bori~g -
@ 38.0' -

-
40-

SAMPLER T'fi'I! GROUND WAT!R O!PTH SAMPLE COHDITIOHS 
D-DISIHTEGRA TED 
l~IHTACT 
U-UHD1STUR8ED 
L-LOST 

OS-DRIVEN SPLIT SPOON 
PT-PRESSED SHELBY TUBE 
CA-CONTINUOUS fl:ICiHT AUGER 
RC-ROCK CORE 

AT COMPLETIOH _______ FT, 

AFTER ____ HRS. ____ FT. 

AFTER 2, HRS, FT • 

80RIHG & S4MPLIHC 
HOT!S 

·-

80RIHC. M!THOD 
HSA-Holl- Stem Awa••• 
CF A-C-tlftvo11 • Flight A 
DC -0,ivl,.a Co11,., 
MO -M..4 Drilli"t 

---- --······- _., -- • ...... , ,.,.. ,, w1Tu un• UJ.!.IU!'R F.\LLISG JO": COUHT MADE AT 6" IHTER'IALS 

~ 
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MaJor dlwl,\:,111 
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C 
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.. 
• .. • .. .. 
C • • u 

GW 

GP 

Unified Soil Classification System 

Typical naMH 

w.11 •••••• ,, ....... ,, • .,., ... ,.,. 
lfllalw•••• 11111• or 110 1111•• 

, •• ,,, ...... ti ......... • ..... , • 
so11tl fllhl11ru, 111110 or 110 
tt .... 

•o eo 
'" .. 
• ci .. :z: 
-: . ::. 
C O ) 

Lahorafory classlllcaflon 

C.,:: D6o ) 4 : 
D10 

1< 

Hot 1110011111 all 9rodo'1.,. 

• % ·-· : •x ,--.. - .... ----+-----------------1 .. - . a=.! .. -
Ill 
C 
;: 
; "-;: ~ 

IJI e A':! 
..,_: c., ~ 
o· • • i ..,, ~ ~ ~ .. 

• • .. ..! 0 t9 : 
.., • 0 • 

GM 

GC 

Silty orowol•, g,owol-so,ul•1llt 
.... , .. ,o. 

Cloyoy 9rowol•, 9rowol • so,.tl • cloy 
111latu,01 

·=.! 
E !; ,. Ir • .. 
~ E • - ..... .. 
- • a.u: 

Attarlt••t 11..,111 ltolaw 
•A• 1111• or P. l. 1•11 
tho11 4 

•c:111v1• 
.. ··- .u • ... L I L ~ =; : j :I O ,.ll•raOPt iMlh •••H 
D • ..! 111 Ill : .a ·A,· lino with P. I. 

.. " • • - E I lh 7 :z: - :x~ ~ 

< ~ t-----+---1~---1----------------~ -.=. ... u ~ ....... , ... =-=""~~~----------· • " . ..... 
"' . 
"' . < I 
0 u. 
-"i 
..c 

C 

• ..c 

.. .. 
0 
,: 

-• ~ 
.! .. 
0 
0 
N 

0 
% 

C 
0 

"'..c .... -
0 
vt 

.. 
• 

Q 0 ... ! :z: 
~ :: 
"' " ~ 
... .! 
% 0 ... e 

0 

D 
..& 

C • ..c 

C 
,g .. _ 
0. .:: .. • :·: .. ..... 

.. : 0 

.. .. 
C • .. 
C 

• • u 

SW 

SP 

Woll 9,otlotl ,a,.tls, growolly 

Santis, 11111• or no llnu 

Poorly 9ra,l•tl sonds, 9rowolly 

santls, 11111• or no lines 

-. : .. ~- i = : D60 
: : ~ c, ~ • -. c .. = - ) 6 i 1 ( 
'"o • · . . D10 
0 • -: . : 

.. C = .! • . . 
Hol ftlooling ell grodotie 

1-;:Z:J----+-----+-----------------t e C 

: : -. .-' . 
c~-~~. ., • = . 
~ Cl. 0 I: C • 

llt = D 
o..c ..c-
c .. 
•.! 

..&-
- 0 
" e .. .. 
0 
::E..:: 

.. 0 ... .,. 
.! .. C • ..,. = 
C 
0 

:: -
.. .. 
• 

.. 
• ' 

.. .. 
C • "' 

SM 

SC 

ML 

CL 

OL 

Silly sands, sand•sllt 111laluru 

Cloyoy santls, santl • clay Mialuro1 

lnor9onic silts, vory lino sands, rock 

llour, silty or cloyey lin• sands or 

cl•Y•Y slits with slight pla,licily 

Inorganic cloys ol low to M•diu111 

plasticity, powolly cloys, santly 
clays, silty cl•ys, 10011 cloys 

Or91111ic slits .;ntl orgonlc silly 

cloys ol low plasllclty 

:::.:~~ . - -... -; .. ~ . 
.!.!.,: : o­
!1 • ..,:Xrn .. . . - ... .. . .. . 
00 ": 

Allarlter9 li..,ils below 
·A.· line or P. I. l•n 
then 4 

A.tto,ltort IIMlts aloowo 
·A· 1111• wilh P. I. I 
groolor tha11 7 

1. Plot inlerseclion ol Pl and LL as d • 
Attorberg Ll..,its tests • 

2. Points plott•• above A lino lncllco\ 
below lho A lino l11dicoto silt. 

10---,---,---,-~~--,.---,. 

601---+---+---+--t----+---+ 

'::'501--4---1---+---+----I.---+ i-------4----~----------------t ... 
0 .. .,. ... 

0 " D .. = .. 
C 

• 
;;; 

.. • • • .. 
Ill 

.., .., 

.. ,.. c 
- D ,. 

~ •-= 
·- .. 0 - """'!."'° 

lnor9enic silts, ,nlcaceeus or r--- CL 

dioloftloceovs fin• sandy or : 401---4--+--+----r---+--~, .. MH 
1----+--s_,,_tY __ s._1_,_s,_•_r_._,_u_c_s_ll_t_s ____ -...: • • \ t ~ 

:: 301----+---+--~--+--~I------:, 

CH lnorgonlc clays of high 

plasllclly, lat cloys ·= e,'-lV 
£ 201---4--+--4----~-.c+~ ..... d-~' ---------- /~~ Orga .. tc cl11ys ol ...... ,u ... lo hi11h r / ',~ 

OH 

Pt 

pla11lclty, organic 11111 7 ~---·"B""".""·,.....,."',..,.w--,.,r' 

P••t ond olho, highly o,911nlc 

soil, 

4-· 
0o 10 

... 
20 

Ml o Ot 

30 40 50 

Liquid LIMII ( 

Plasticity. C 

Anc Associates, Mrac. 
~ff of Maryland 

Unified Soil Class' 

'V Geotechrucol end tvbteriofs Engineers 
ASTM Deslgnat 
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FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 

NON COHESIVE SOILS 
(Silt, Sand, Gravel and Combinations) 

Densitv 
Very Loose 
Loose 
Medium Dense 
Dense 

· 5 blows/ft. or less 
· 6 to 10 blows/ft. 
• 11 to 30 blows/ft. 
• 31 to 50 blows/ft. 

Particle Size Identification 
Boulders · 8 inch diameter or more 
Cobbles • 3 to 8 inch diameter 
Gravel - Coarse • 1 to 3 inch 

Medium · ½ to 1 inch 
Very Dense · 51 blows/ft. or more Fine · ¼ to ½ inch 

Relative Proportions 
Descriptive Term 
Trace 

Percent 
1-10 

11-20 
21-35 
36-50 

Little 
Some 
And 

Consistency 
Very Soft 
Soft 
Medium Stiff 
Stiff 

• 3 blows/ft. or less 
• 4 to 5 blows/ft. 
· 6 to 10 blows/ft. 
• 11 to 15 blows/ft. 
• 16 to 30 blows/ft. 

Sand • Coarse - 0.6mm to ¼ inch 
(dia. of pencil lead) 

Medium - 0.2mm to 0.6mm 
( dia. of broom stra• 

Fine - 0.05mm to 0.2mm 
( dia. of human hail 

Silt -· 0.6mm to 0.002mrr 

COHESIVE SOILS 
(Clay, Silt and Combinations) 

Plasticity 
Degree of 
Plasticity 
None to slight 
Slight 
Medium 

( Cannot see particl 

Plasticity 
Index 
0- 4 
5- 7 
8-22 Very Stiff 

Hard • 31 blows/ft". or more High to Very High over 22 

Classification on logs are made by visual inspection of samples. 

Standard Penetration Test - Driving a 2.0" O.D., 1·3/8" I.D., sampler a distance of 1.0 foot into un 
turbed soil with a 140 pound hammer free falling a distance of 30.0 inches. It is customary for ATEI 
drive the spoon 6.0 inches to seat into undisturbed soil, then perform the test. The number of ham 
blows for seating the spoon and making the test are recorded for each 6.0 inches of penetration on the, 
log (Example - 6/8/9). The standard penetration test result can be obtained by adding the last 
figures (i.e. 8 + 9 = 17 blows/ft.). (ASTM D-1586-67) 

Strata Changes - In the· column,"Soil Descriptions" on the drill log the horizontal lines represent st' 
changes. A solid line( ___ ) represents an actually observed change, a dashed line( _____ ) repres, 
an estimated change. 

Ground \Vater observations were made at the times indicated. Porosity of soil strata, weather conditi 
site topography, etc., may cause changes in the water levels indicated on the logs. 

Ar~ Associates 

w 
Consulting Geotechnical & Materials Enr 



"APPENDIX 8 

··MISCELLANEOUS SUBSURFACE 

. INVESTIGATION DATA 

· 1. MCA~ Inc. Boring Logs 

2. Water Resources Administration; Hawkins Point 
Disposal Area Boring Logs 

3. State Highway Administration; Outer Harbor 
Crossing Boring Logs 



MCA ENGINEERING CORPORATION 

TEST BORING DATA 

The attached data represent information 

. exerpted from Engineering Feasibility Report; 

Proposed Quarantine Road Landfill; Curtis Bay, 

Maryland prepared for Glidden-Durkee, Inc., 

Division of SCM Corporation by MCA Engineering 

Corporation (December, 1976). 
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· '·<·:~0<·\<._ _____-, . t.. THE PROPERT: LINES SHOWN OM THIS PLAT 
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(' .. :_ \. Y-~<- ·-~~\ \... ; . 4. THE NUMBERS fN THE COLUMNS ON THE B 
• _·. ~ . __ ···-\, \'- i PROFILES INOJCATE THE NUMBER OF BLO 
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MCA ENGINEERING CORP. 
CONSULTING EttGINEE~S 
BALTIMORE. MARYLAND 

QUAF 

TES 

SCALE 



r 
l 

l 

i 

l 
J 

J 
J 
[I 

ELEVATION 
(FEET) 
-80 

70 

50 

4o '\7PONO WATER 
=:;-- E LEV AT I ON 

37.8 

20 

... 

r----(-10) 

GREY FINE 
SAND WITH 
SILT 

• 
O'N-3 

. -., ~ ~-. 

tl-10_-8 

18-11-7 ./ 

6-7.-.7/ 
· .. j 

.:/ 
/ 

/ 
9-11-14 

14-19-21 

17-21-36 

29-43-67 

~l/$ •. / 

.-:-j1,0ND WATER ~~. 
. >/ ELEVATION T 

··/ :.) 53.2 
... / 

.'·· .. ,.-/ 
·'./ 

·;;y 
.. ·/ 

-/ 

Ref: rtCA Report 
Boring Profile A-A 
Plate No. 4 

SEE PLATE NO. 3 FOR GENERAL NOTES. 



__ _,,-r'l",1.:::.-::1'.,.1-~1~' ,,, ):// 
.,:,./._ 

·_.:/ PONO WATER ""----1 .... ~ 
_:_'/ ELEVATION 

// 53 .2 

... / 
,/;/ 

··'°/ 
· . .,,.· 
~ 

· vENERAL NOTES. 

· ..... 

·t ... ~ . 

. B-5 

: : 

.·· S7 
9-13 

_., 

.1 
' 

! 
I 

10-34-20 

28-72-100/5 11 

· 42-21-22 

16-19-21 

18-22-28 

21-29-34 

26-34-39 

15-28-46 

17-21-29 

28-37 -63 

32-46-70 

BROWN ANO GREY 
SILT AND .FINE SAN[ 

1 

Ref: MCA Report 
Boring Profile 
Plate No. 4 



t . 

I 
t 

EXISTING GROUND SURFACE 

sz 
10-4 

I 

I 

1· 

r 

l 
I 

B-1 

4-9-13 

5-4-4 

8-7-7 
l 
I 

12-23-28! 
l 

19-38-100/5 11 

I 

AUGER REFUSAL 

. I 

/ 
I 

I 

f 

BROWN ANO GREY 
SILT AND FINE 
SAND 

8-2 

S7 4-5-7 
10-22 

7-9-11 

?r\CA ENG 
CON SUt· 
BALTlbl 

Ref: f1CA Report P 
Boring Profile QUARANTlt 

.C\-A 
Plate tlo. 4 

BORING 

SCALE: tt. l1o 
y. I" 



-. ' 

,. 

I 
J 

t 
' . 

/ 

It QUARANTINE ROAD 

OW-2 

7-5-7 

J 0-22 
8-12-22 

1.4-13-19 

RED. PU~PLE, AND 
GREY Ch.~Y-~ITH 
SILT 

. \ \ .· . 

BROWN FINE AND 
MED I UM SAND W 1TH 
SILT ' 

J 
.• 

' I! ; 

/ / 
} 

Ref: f.1CA Report 
Boring Profile 
Plate No. 5 

SEE PLATE N0.3 FOR GENERAL NOTES 

'----------------·-------------

f ' 



10-4 4-9-13 

-_. .. _;.. 

5-4-4 

8-7-7 

12-23-28 -

BROWN ANO BL ACK 
SILT WITH DEBRIS 

·:: ~:-::---__ 
19-38-1 oo,15i", ·._. .. -:-- --

:. 

·. · -- . AUGER REFUSAL -:--· ·.. -- · 
BROWN ANO .. ·--.. I::""":'--._ 

OW-I 

--"'--li!-11 6 -5 -7 
10-22 

1 7-6-B 

17-5-8 
• ·1· . ; • ~ ---

. --

_, 

GREY SILT WITH 
FINE SAND ... "< ~;::;1 20-8-7-. :~: 

·-. . ... ~J 

L: 

Ref: MCA Report 
Boring Profile 8-B 
Plate No. 5 



.. "·. 
,J. . 

f 
t 

i 

l 

" _1 

n 
\ 

. l 

• .. ,I 

tLEVATION (FEET) 
...---100 ~-

30 

20 

10 

\l 
10-4 

GREY CLAY 
WITH SILT 

9-12-14 

14-17-17 

5-7-8 11-9-12 

5-5-6 11·..,14-f9 

7-13-21 12-12-14 

· 11-19-27 17-39-l 00/JU 
• GREY ANt 

AUGER REFUSAL FINE SA 
13-17-25 BORING ORY. SILT 

19-24-30 

Ref: f-1 
21-36-52 f 

f 

27-41-56 

32-49-66 

46-62-78 

39-52-82 

47-71-100/5" 

SEE PLATE l' 



{. 
·' . 

_\ 
/ 

EL~V~TION (FEET) 
'--120 

-
--30 

-20 

11-9-9 V 
10-22 

11-9-12 

11-14-19 

12-12-14 

17-29-100/3" 

AUGER REFUSAL 
BUR ING ORY 

5-7-9 

9-12-14 

14-17-17 

5-7-8 

5-5-6 

7-13-21 

11-19-27 

.=-;;,:, -
15-29-37 

MATCH LINE 'A' 22-52-69 

32-49-66 lR-ll-49 

46-62-78 21-36-52 

39-52-82 27-41-56 
MATCH LINE 'A' 

47-71-100/5 11 

WHITE AND BR( 
FIHE TO MEDll 
WITH SILT 

PURPLE, RED, ANO 
GREY CLAY 'WITH SILT 

·GREY FINE SANIJ. 
WITH SILT 

Ref: MCA Report 
Boring Prof­
Plate No. 7 



\ 

8-8 

3-5-ll 

7-6-8 

10-11-14 

24-27-30 

30-35-37 

38-41-49 

37-46-92 

PONO WATER 
ELEVATION 

53.2 

TAN ANO PURPLE 
CLAY WITH SILT 

42-56-100/511 

B-5 

42-21-22 

16-19-21 

21-29-34 

26-34-39 ~ 

15-28-46 

17-21-29 

28-37-63 

32-46-70 

Ref; t'lCA Retort · 1 C 
Boring Prof1 ~ . 
Plate .o .. 6 

BROWN SILT 
WITH DEBRIS 

i 
~ 

I 

! 

I 
1SL 
t'0-8 

·· ... ;,;. 



! ~ II 

/ EXISTING GROUND SURFACE_ 

PURPLE, RED, AND 
GREY CLAY WITH SILT 

SEE PLATE N0.3 FOR GENERAL NOfES. 

OW-2 
'•. 

10-4-14 

7-5-7 

8-12-22 

16-28-42 

' 

'\ . :., 

I 
I 

I 

· l 

l 
I 
I 
\ 
I 

t 

WHITE AND BR 
FINE ·TO MH 
WITH SILT 

PURPLE J R'Ei:> 
GREY CLAY V 

• 
. ' . 

Ref: MCA Report 
I Boring Prof i 1 e D 

Plate No. 7 
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l 
! 
I 

I 
I 
I 
I 

I 
I 
; 

. ~ct OF QUARANTINE ROAD 

WHITE AND BROWN 
Fl~E TO MEDIUM SAND 
WITH SILT 

PURPLE 1 RED , AND 
GREY CLAY WITH SILT 

.. · 1 . 

8-3 

12-6-11 

25-28-33 

27-30-35 

12,.37-42 

19-28-37 

20-33-51 

18-31-74 

28-39-82 

34-47-89 

27-57-91 

34-67-98 

54-79-100/5" 

64-92-1 QQ/J II 

AUGER REFUSAL 

Ref; MCA Repo 
Boring P 

. Plate Ne 

MCA ENG t NEER INf 
CO!lSULT!t:G EtlC 
BHTl!dORE. IU 

PROPOSED 

QUARANTINE ROAD 

BORING PROF I lf 

SCALE: H. 1,, = 10~ 
V. I = I 0 



It:.~ I ut.r1t1 Ot.LUll l1111UUT1L II I I IV - I ' 1 ._. ~ • 

BO~ltlG GROUND SURFACE (FT) WATER CONTENT .NU.200 S!"EVE f\ I I ttttitltl..i l I 1r1 ITS 

B-1 23.5 - 25.0 48% 85% -

23.5 - 25.0 13% 60~~ -
B-3 48.5 - 50.0 17% 86% liquid limit = 

Plasticity Index= 

. 

B-4 8.5 - 10.0 15% Bl% -
23.5 - 25.0 12% 82% -

. 
18.5 - 20.0 16% 56% -
28.5 - 30 .• 0 17~~ 91~ .. . 
48.5 - 50.0 16% - -

B-5 58.5 - 60. 0 . .. - Liquid limit : 

Plasticity Index = 

. 

23.5 .- 25.0 - - liquid limit 

B-6 
Plasticity Index : 

38.5 - 40.0 - - liquid.Limit : 

Plasticity·1·nc1ex: 
.. 

. . 

8-8 .. -28 .5 .. 30.0 24% 241; .. 
43.5 - 45.0 181& 99% .. 

. 

23.5 - ?.5.0 17% 84% -
48.5 - 50.0 - - liquid limit 

Plasti"city tndex 
B-9 53.5 - 55.0 17% 76% -

73.5 - 75.0 15% 66% .. 
88.5 - 90.0 12% 37% - . 

. 

3.5 - 5.0 11 % 68% -
B-10 8.5 - 10 .0 15% 81% .. 

13.5 - 15.0 151; 89Jj -
OW-1 18.5 - 20.0 221~ 65!'/ i•] -

18. 5 - 20.0 15% 16¼ -
OW-2 28.5 - 30.0 - - liqui(l limit 

PI asti city Index 

O\"l-4 28.5 - 30.0 171~ 79% -
38.5 - 40. 0 16;~ 86~~ LA a on AT o Ry I PLA. 

HST RESULTS 



.. ----

GROUNDWATER ELEV_ATI ON (FT.) f 
TEST GROUND SURFACE COMPLETION I 

BORING ELEV. (FT.) DATE 
' @ 

. t 0-4 10-7 10-8 10-12 10-22 ; cr,\PLTN. 
- -

B-1 52.2 9-14 49.2 49.2 Note 1 - - -. 

8-2 62.9 10-12 54.9 - - - - 57.7 

8-3 92 :1 - 9-17 85.6 91.7 - - - 90.6 

B-4 85.4 10-4 
Dry to Dry to 

Note. 1 27' - 19 .·- - -
•' 

.. 

8-5 65.5 9-13 57.1 - - - - 53.8 

8-6 64.1 .10-5 60.1 - - - - 61.5 

B-7 10-7 
Dry to - --- 18 1 - -

B-8 69.0 9-27 61.2 57.6 - - - 54.7 

B-9 93.2 9-28 68.7 80.4 - - - 80.0 

B-10 82.4 10-6 74-.6 - - - - 14.4 

-

OW-1 40.6 9-30 1 a .o 35.0 - 35.0 - 35.9 

·-. 

OW-2 96.9 10-4 72.7 - - 84.3 - 86.4 

OW-3 46. 7 10-7 38.2 -· - - - 42.5 

OW-4 53.2 10-6 Note 2 - - 48 .B 48 .3 40.7 

~,OTE 1 : TEST BORING BACK FILLED BY OTHERS. I GROUND'HATER r,IEASUREi,IENTS l PLATE NO. 9 
I . ?,OTE 2. OBSERVATION WELL DRY AT cm1PLETION • 



STATE OF MARYLAND 

WATER RESOURCES Aot1HHSTRATI0N 

TEST BORING DATA 

The attached data represent infonnation exerpted from the 

WRA report entitled, A Hydroqeologic Investigation of the Hawkins. 

Point Chrome Ore Tailings Disposal Site, prepared by R. R. Steimle 

(December, 1977). 



STATE OF MARYLAND 
WATER RESOURCES ADMINISTRATION 
GROUNDWATER MANAGEMENT DIVISION 

BORING LOG 

... ocation tt~'rylnnd Port Adm!nig·tre.tion BORING ?-to. ___ 6;:;_ ____ _ 

~~ :is P(')i:t? Ch=a.ne T~~l~ng;:,p~3.,~c:~~ ~~te SUR!=~C~ ELEVATIOM· __ .;;:2.=2_' __ _ 

sHse-r _ 

ftAlA~!R D~OP 

DRIV!; HA:&M!R 

SPOOH HU:AER 

CAs1;,1c. saza 

.... 
' 

W.\TER T AB~E 
D10T .. 
ee:1.ow 
$Ultl'AC.S 

TIME DA.TE 

icmed. 10 19 7 
4.0 10:10am 10/25/77 

C,.pt)I fi'ATl!RIAL ; ,., 
CLASSIPICATIOM 

I P .. , ----. 
I o.o 

i R:!d/3;aw 
·CI.Ay with Trace· PEA 

t 7.0 GR.\VEL Drv 
J Tan Medium CI.J\Y 5and 

I 

I with Trace GRAVEL Pea 

I to%" 

10.0 ~ Moist 

I 
15.0 I Tan Med!.\!ID SAND and 

Fines 

Liqu:lfied 

I Coarse Grey SAND and 
Fines . 

I 24.5 Liquified 
l i 

I 
I 

I I 
f 
I ,, 

I! . 
I I 

I 

,I 
I i 

! . 
1 
I 

I 
I 

! 

I 
~ 
' ! 

I ~ ,. ' 

CATe~TAHi~D __ l_0~/_1_9_/7_7 ___ _ 

DATE COMPLETED lO/lg/7] SPOO;,t SIZi! 

DRILLER __ ,;;.F...;.i_la_r ______ _ SIZI; OP co~z 

size OP BIT 

COR! BAAa:!L RIG NO. CHE-45 
6" o.n.contit:.1:01.: 

SPOOl'f R..:la Co,~ 
R11cov•,y Rl'!MARICS 

SA14PLE • BLO'lfi DEJ>TH ,.. 

n.s 

N.S Wet at 9' 

u.s 

u.s 

i · 1 
r I 

I I 

1 



STATE OF MARYLAND 
WATER RESOURCES ADMINISTRATION 
GROUNDWATER MANAGEMENT DIVISION 

BO:RING LOG 

Location Hsryland Port AdministrationaottJNG N0._--=1....:.4 ______ _ 

i:r..s Point Chrome Tailin~ DiSJ>.:>Sal Site SURFACE ELEVATION 37' 

:ton 5 + 10 110 1 Rt. Baselina DATE STARTED 10/21/77 

\IATER TABLE DATE COMP LET ED, __ l_0_/_2_l_/_7_7 __ _ 
01[ ~T .. 
9£'-0W TIME DATE 
SUlll!r4C£ 

DRILLER _ _,;;.F.;;;i.;;;l~a.;;;,r ______ _ 

. 27 

SH!:ET OF 

ft A.1,0.U:R D ~ OP N£A 
DRIVE HAMMU N/A 

SPOO>f HA:.!Ml::t --H/1!:. 
CASll'tG SIZ! N[A 
SPOON SIZE N/A 

SIZE 01' CO~I! N/A 
SIZE OF &IT N/A 

15.0 itr.med. 10/21/77 RIG HO, AD-II CORE BARRl!L·TYP! N/A 
15.0 3 p.m.~ · 10/21/77 6" O.D. Continuous Flight Au~ 

Dopth 

'" F:rot I 

).0 

l3.0 

MATERIAL 
CL ASSIF IC AT 10 N 

Red/White CLAY 

CHRC.~E ORE 

SP001'4 Rocio Coro ~---....----...-----1, R•c••••r REAIARKS 
SAM?LE II BLO'IIS Di:PTH " 

N.S 

Dry 

N.S Wet at 20' 

·2 O Moist Li uid at 22' 

r_A.Y ______ ...,:Dr~y--l~-N...,...S-+-:.---+----f:---f.-------~ 

I 
r: ,! 

~ 

I 

. 
I 

i 

:c c •• , .. , ... 
a. a, .... 
Ill ,., ..... 
0 

' 2 

> 
• 
s 

• ., 
I Ii 
• ii 

. 10 a 
ti 

12 

I> 
18 

IS 

•• 
17 

" t ,. 
211 

JI 

JI 
231 I 

I 

24 
25 I 

Z6 
27 ij 

ZI 

z• 
.n 
)I . 

)2 ,, 
)4 

u ,. , 
J7 • ,. 
).» 

40 ~ .. , ~ 
J 4Z • 

431 I 

_u 2 
O:J 

r.H ., 
••• .. ' 
):I ~ ,. ~ 
SJ ;t 

Sll ,. ~ 

--

' 
' 



STATE OF MARYLAND 
WATER RESOURCES ADMINISTRATION 
GROUNDWATER MANAGEMENT DIVISION 

BORING LOG 

A>cation Maryland Port Administration BORIHG ti0. _ _.:.1~5:...--_____ _ 

n Point Chrome Tail!nq D
1
i~~~

1
sal S,!,_te SURi=ACE ELEVATIOH_--=3'""'7_' ___ _ 

ation 5 + 10 25' L Baseline 10/21/77 
DATESTARTED __ ~-"'------

WATER TABLE DATE COMPLETED lO/Zl/77 

DRILLER __ F_e_h_e_l_ey;;_... _____ _ 
01:PT ... 
B:£1,.0W • TIME DATE 
SU"jl"AC&: 

28 · 

SHEET OF 

RAMMER OROP N.[A IH. 

DRIVE HAM14Eil UIA LB. 

SPOON HAMMER NlA LB. 

CASIHC SIZE 11/A IN. 

SPOOH SIZE NLA IN. 

SIZE OP CORE ?~/A ht. 

SIZE OF BIT NlA 
RIG HO. AD-II . 14.0 iramed. 10J21/77 

14.0 9 a.m. 10/24/77 
CORI! BARRl!L TYPE "N/A 

~h 
In 

F .. , 
0 ( 

13 

....... . 

.o 

.o 

·,.o 

p 
MATERIAL 

CLASSIFICATIOH 

Red/White CIAY 

CHRC.ME ORE 

· . 
~ 

Red CI.AY 

I 

I 

I 

I 
I 
I 
I 

I 
r 
I 
I 

. 
I 

I 

I 
I 

SPOOt,! 

S'-MPLE • BLOWS DEPTH 

N.S 

Dry 

N.S 

Moist 
' 

N.S 

Dry 

I 
' 

.. 

:, 

I 

I 

6" O.D. Continuous Flight Augero 

Roclo Coro 
Rocova,, RElilARKS 

:c c .. , ... ... 
Q. a, .... 

" ... P•r foot 0 

I I 

a 
I J 

• 
!I 

• 
Wet at 15.0 , 

• 
Liquid at 21.0 

~ • 
10 

II I 

Ill 

l u 

'" Ill 

•• 
" " ,. 
llO 

::u 
ll2 

n 
ll4 

, 29 

lie 
ll, 

lll 

Ud 
:so 
JI ~-. -- )2 

' :u 
u ,, 
,. 
J7 
SI . ,. 
,o ., 

. ,, 
',. ,. 



STATE HIGHWAY ADMINISTRATION 

TEST BORING DATA 

The attached data represent infonnation 

obtained from the State Roads Commission Baltimore 

Harbor Outer Crossing Master Soils Pl an and Profile 

"Curtis Creek to Crossing - Baltimore City" 



STATE· HIGHWAY ADMINISTRATION BORINGS USED FOR 
QUARANTINE ROAD SANITARY LANDFILL EVALUATION* 

STRATA MD. SRC/AASHO 
BORING NO. FROM/TO CLASS I FI CATION GENERAL DES( 

L-046 l 0.0/0.5 Topsoil Topsoil 

. 2. o. 5/6. 5 A-2-4/A-2-4 Silty sand , 

3 6. 5/17. 0 A-4-2/A-4(0) Sandy silt · 

4 17.0/22.0 A-4-2/A-2-4 Sandy silt 

L-048 l 0.0/7.0 A-4-7/A-4 Clayey silt 

2 7 .0/12.0 A-2-4/A-2-4 Silty sand 

3 12.0/18.0 A-4-7/A-4 Clayey silt 

4 18.0/31. 0 A-3/A-3 Sand to san 

A-050 1 0.0/0.1 Topsoil Topsoil 

2 0.1/10.0 A-4-7/A-4 Clayey silt 

4L-055 1 0.0/3.0 A-4/A-4 Silt to si· 

2 3.0/8.0 A-4/A-4 Silt to si" 

3 8.0/12.0 A-4-2/A-2-4 Sandy silt 

4 12.0/15. 0 A-7/A-7-6 Clay to co· 

W-067 1 0.0/7.0 . Water Water 

2 7.0/8.5 Green Crystals Green Crys 

3 8.5/13.0 A-4/A-4 Silt to si 

4 13.0/17.0 A-2-4/A-l-b Silty sand 

5 17 .. 0/25,0 A-4-7 / A-4 (.1 )__ Clayey si_l 

1 of 3 



BORING 

4L-085 

4L-100 

4L-0385 

STATE HIGHWAY _ADMINISTRATION BORINGS USED FOR 
QUARANTINE ROAD · SANITARY LANDFILL EVALUATION 

STRATA MO.SRC/AASHO 
NO. FROM/TO CLASSIFICATION GENERAL DESCRIPTION 

1 0.0/0.5 Topsoil Topsoil 

2 0.5/3.0 A-4/A-4 Silt to silt 

3 3.0/7.0 A-4/A-4 Silt to silt 

4 7.0/18.0 A-4/A-4 Silt to silt 

5 18.0/20. 0 A-4-7/A-4 Clayey silt to silt 

1 0.0/3.0 A-4/A-4 Silt to silt 

2 3.0/20.0 A-7/A-6 Clay to colloidal cl 

1 0.0/3.0 A-2-4/A-2-4 Sili:y sand to silty. 

2 3.0/6.0 A-7 /A-6 Clay to colloidal C 

3 6.0/13.0 A-4/A-4 Silt to silt 

4 13.0/17.5 A-4/A-4 Silt to silt 

5 17.5/22.0 A-3/A-3 Sand to sand 

6 22.0/28.0 A-4-2/A-2-4 Sandy silt to silty 

7 28.0/31 .0 A-4-2/A-2-4 Sandy silt to silty 

8 31. 0/36. 0 A-4-7/A-4 clayey silt to sil1 

9 36.0/43.0 A-4-7/A-4 Clayey silt to silt 

10 43.0/47.0 A-2-4/A-2-4 Sandy silt to san~ 

11 47.0/56.0 A-2-4/A-l-b{O) Silty sand to gravt 

12 56.0/70 A-4/A-4 Silt to silt 
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BORING 

L-220 

STATE HIGHWAY ADMINISTRATION BORINGS USED FOR 

QUARANTINE ROAD SANITARY LANDFILL EVALUATION 

STRATA MD. SRC/AASHO 
NO. FROM/TO CLASSIFICATION GENERAL DESCRIPTION 

1 0.0/8.0 A-2-4/A-1-b(O) Silty sand to gravel 

2 8.0/16.0 A-4/A-4 Silt to silt 

3 16.0/21.0 A-4.-2/A-4 Sandy silt to silt 

4 21.0/40.0 A-6/A-7-6 Colloidal clay to 
colloidal clay 

5 40.0/50.0 A-4-7/A-6 Clayey silt to 
colloidal clay 

* Source: State of Maryland, State Roads Commission; Baltimore Harbor Outer Crossing 
Master Soils Plan and Profile 11 Curtis Creek to Crossing - Baltimore City 11 
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APPENDIX C 

PRODUCTION WELL DATA 

Exhibit 1 - Patapsco Aquifer Wells 

Exhibit 2 - Patuxent Aquifer Wells 

Exhibit 3 - Principal Water-Bearing Zones 
and Confinirig Beds 
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& waLS PROruCING ~ LO MGD. 

(@ WELLS PROOUQNG ~ OJ MGD. L 1.0 MGD. 

~ WELLS PROOUCING~I.O MGD. 

ROBB TYLE. 
$UBS1DfARY 

l3ROWNING~FERRIS 
QUARANTINE ROA 

LANDF 
PATAPSCO AQUIF 

DATE:JAN 1979 EXHIBIT I 
HARRNGTON, LACEY 8 P 

. · ENGHER 

.. 



LEGEND 
WELLS AiOOUCTNG· ~ 1.0 MGD:' 

WELLS PRODOCING~QI MGD L 1.0 MGD. 

WELLS PROOUONG ~ LO MGQ 

ROBB TYLER INC. 
S UBSIDIARV OF 

BROWNING-FERRIS INOOSTRIE 
QUARANTINE ROAD SANro 

LANDFILL 

PUTUXENT AQUIFER \A 
OJU"E:JAN 1979 EXHIBIT 2 SCALE t' 
HAARINGlON, LACEY & ASSOOATE~ 
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EXHIBIT 3 

PRINCIPAL WATER-BEARING ZONES AND .CONFINING BEDS'. 

LEGEND 

.• SALT WATER IN ESTUARIES 
m:J PRINClPAL CLAY CONFINING BED 
tJfWATER BEARING ZONE 
~ CRYSTAL,UNE ROCKS 

SOURCE'. GEOLOGY AND GROUNDWATER RESOURCES Qf THE BALTIMORE ARE'A. --- ' .....- . 
8Y ROE)ERT R.BENNETT AND REX R. MEY~S, 

MARYL.AND GEOLOGICAL SURVEY, 
"' n , rTnl a ,,...c-,., · 

NOTE: SEE FIGURE Jl'I VICINITY 
MAP FOR PLAN VIEW. 



APPENDIX 0 

DESIGN.RATIONALE:COMPUTATIONS 

AND 

~JATER 'BALANCE: COMPUTATION. INSTRUCTIONS 



l .. 

1 

,., .. ,. 

INSTRUCTIONS FOH COMPUTING PERCOLATION 
USING THE WATER BALANCE METIIOD (l\'lONTIIL Y) 

1.. Obtain. precipitation and temperature r·ecords for nearest station to site 
being evaluated. These figures sl1ould then be adjusted lo monthly normal~ 

2. Using.Thornth~vaite's charts (Tables 1 & 2) of monthly ;altt~s of i (heat ind 
corresponding to monthly mean temperatures, select an i value for each 
month. These values should b~ accumulated to obtain a yearly I value. 

. . 

3. Using the yearly· I v;tlue and the monthly temperatures. obtain the monthly 
unadjusted P. E.T. {Potential Evapotransporation) from Thornthwaite's 

. Tables {Tables 3, 4 & 5). 

4. Dete1mi~e the latitude of the.-subject ~ite arid ·go to Tables 6 thru 9· •. Selec 
mean possible monthly duration of sunlight factor for each month. 

5. · l\1ultiplr unadjusted P.E. T. for each month by its corresponding duration 
sunlight factor.to obtain adjusted P. E.T. 

. . 

6. Enter adjusted_ P. E.T. on appropriate line of water balan?e data form. 
Enter monthly precipitation (P) on form. 

·7. Select a C factor fot· the site. !\lul tiµly C factor by precipitation to obtai• 
runoff (R/ 0). 

8. Subtract runoff from precipitation to obtain 1 (infiltration}. 

9. Subtract P. E.T. froxµ I to obtain 1-P. E.T. These may be either positiv 
or negative values. 

10. Accumulate I-P. E.T. values and note if the total is a positive or negath 
value. If the total is ~sitive, enter O in the~ - (I-P.E. T.) column for 
last month with a positive I-P. E.T. Begin accumulation of negative I-F 
from next (first negative) I-P. E~ T. \'nlue. The storage value (ST) for· 
last month with a positive I-P. E.T. will be the field capacity of the soil 
Use Thornthwaite's Table of soil moisture retention (Tables 11 thru 22) 
selected field capacity of the soil to obtain ST values. Enter the Table· 
monthly~ - (I-P.E.T.) to obtain monthly value. When there is a posi 
1-P. E.T. between two negative 1-P. E.T. 's, ST is found by direct addit 
of J-P. E.T. to the preceeding ST. The £ - (I-P. E.T.) is then found b: 
entering the soil moistm~e retention Table with the resulting ST. 

When the accumulatccl·ycarly 1-P. E'. T'. is. negative, you must. use Tho 
successive approximation method to determine the f. - (I-P. E.T.) witl 
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to begin the accumulation. {See "Instructions and Tables for Computing 
Potential Evapotranspiration and tqe \Yater Balance", by C. W. Thorntht 
and J. R. Mather, Drexel Institute of Technology Publications in Climate 

. 
11.. Subtract ST from previous ST to obtain b. ST for each mouth • 

.12. AET (Actual Evapotranspiration) is obtained by using the formula AET = 

+ ( (I-P.E. T.) .- ~ST] (A];:T = P. E.T. when 1-P. E.T .. is positive) .. 
. ... ... ·.·• . . 

. . 
13. Percolation (Pere.) is obtained with the formula Pere. = P-R/0 -b.ST _ 

B-2 



A. BASIS 

QUARANTINE ROAD SECURE LANDFILL 

SECURE LANDFILL DESIGN RATIONALE COMPUTATION 

1. The proposed landfill site consists of land that was previous 
used as an uncontrolled dump site for all types of solid wast 
including some liquids and semi-solids. 

2. Previous drainage conditions permitted the mixing of off-site 
surface runoff; on-site surface runoff; surface water; and 
on-site surface leachate. 

3. A recently terminated landfill operation existed on the BFI t 
as an extension of the former uncontrolled solid waste fill 
operation. Miscellaneous piles of dumped materials exist on 
the SCM tract along with undisturbed areas. 

4. Existing barriers at the site boundaries must be considered· 
the design of the site: B & 0 railwav/alona eastern limit; 
Quarantine Road along the northern and.western limit; Inters· 
and BFI, along the southern limit. 

5. Water Resources Administration (WRA) has documented an exis~ 
potential leachate problem apparently caused by previous imr 
disposal practices. 

6. The landfill design will improve and/or correct the site's 
surface water drainage system to provide for surface runoff 
leachate control. 

7. The landfill design will minimize infiltration from dir~ct 
cipitation and from surface water runoff in order to minimi 
leachate generation. 

8. The landfill design will not allow waste disposal in surfac 
water or ground water. A clay buffer zone and a clay barrie 
will be provided between the basa of tne landfilled waste ar 
seasonal high groundwater table on the newly excavated fill 
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9. The facility design will include a leachate collection and 
treatment system that will control the existing potential 
leachate problem and minimize the potential for future leachate 
due to the ongoing landfill operation. 

10. Discharges into the surface waters will be in accordance with 
the National Pollutant Discharge Elimination System (NPDES) 
Permit limitations. 

11. Leachate may be generated by infiltration and the decomposition 
of the wastes. Moisture within the landfill will be contributed 
to by the moisture content of the solid waste; precipitation that 
falls directly on the exposed working face; and infiltration. 

12. A combination of natural and man-made clay barriers and the leachate 
collection system will minimize the potential for leachate to leave 
the site. The landfill must reach field capacity before leachates 
will leave the site. Small, isolated pockets within the landfill 
may reach field capacity as the result of short circuiting of in­
filtrate, and small amounts of leachate may break out at the side 
slopes. The leachate collection system will divert leachate to 
the leachate collection system for final treatment. 

13. Some measure of pollutant attenuation will be provided by the clayey 
sediments which underlie the site. Hence, leachates that may 
percolate below the landfill will be controlled by the natural 
soil attenuation and soil renovation mechanisms of the underlying 
buffer zone. 

B. LEACHATE QUANTITY ESTIMATE 

1. The U.S. Environmental Protection Agency (EPA) Water Balance Method 
has been used to estimate the amount of leachate that must be ulti­
mately controlled at the Quarantine Road OHS Fill. (Ref: EPA/530/SW-
168, Oct. 1975 entitled, Use of the Water Balance Method for Predictir 
Leachate Generation from Solid Waste Disposal Sites). The Water Bal­
ance Method is an acceptable leachate generation estimating technique. 

2. In order to compute the Water Balance, precipitation and temperature 
data must be determined. Also, a surface runoff coefficient must be 
selected. The publication entitled, Instructions and Tables for Com-
utin Potential Eva otrans iration and the Water Balance, by C.W. 

Thornthwaite and J.R. Mather Drexel Institute of Technology, Labor­
atory of Climatology, "Publications in Climatology, Vol. x, No. 311

, 

3rd Printing, Centerton, New Jersye, 1957) must be referred to for 
empirical data and special case instructions. 

-2-



r 
I 
r 
r 
I 
r 
r· 

r 
r 

r· 
l 
I 
I 

i 
'-

-~ 

J ,,,_.. 

36.1 

_J_ 

3.00 

a. 11·Nonnal11 precipitation and temperature data were used 
to estimate future leachate generation. The "normal 11 

data were obtained from the reported records of the 
Baltimore WSO, CI station located approximately 1.7 
miles northwest of the site.· (Ref: Climatological 
Data, for Maryland and Delaware, Vol. 77, No. 12 

F 
37.4 

F 
2.92 

(Dec. 1973) through Vol. 78, No. 11 (Nov. 1974} 
published by the U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration, Environmental 
Data Service, Temperature and Precipitation Tables). 

Normal Temperature Data (°F) 

M A M J J A s 0 N --
45.1 56.4 66.3 75.1 79.4 77.6 77 .1 60.7 48.8 39 

Normal Precipitation Data (in.) 

t-1 A M J J A s 0 N 

3.80 3.23 3.63 3.84 4.12 4.01 3.25 2.86 3.10 3. 

Annual Normal Precipitation = 40.92 inches 
x 25.4 = 1039.37, say lC 

b. Surface Water Runoff Coefficient - The surface runoff 
coefficient used.for computing the Water Balance is 
0.30 for each month of the calendar year. Freezing 
temperatures during the winter months will increase 
the runoff coefficient. The Baltimore City Manual of 
Design Procedure and Criteria (1972) does not include 
adequate runoff coefficient data for undeveloped lands 
or for :fi 11 type developments. The· 
Baltimore County Design Manual (selected as an alterna­
tive reference due to similar geography) includes 
"Table A - Runoff Coefficients for Various Surfaces and 
Slopes" and 0.30 was selected as a reasonable design 
value because: 

(1) for clay soils \·lith slopes~ 7.1%, the co­
efficient for lawns and sparse vegetation 
ranges between 0.30 and .70 respectively. 

(2) for sandy soils with slopes~ 7 .1%, the co-
efficient for 1 awns and sparse vegetation 
ranges between .17 and .40 respectively. 

The EPA Water Balance publication includes Table 3 
· entitled, "Runoff Coefficients" which they obtained 

from the publication Handbook of Applied Hydrology; 
A Compendium of Water Resources Technology, V. T. Chow 

-3-
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f tenth 

.-tormal Temp. °F 
Heat Index 

I Jnadjust. PET 
:mgltiplied by) 
39 Lat. Adjust. 

l :equa 1 s) 
>ET (in.) 
(x 25.4)PET (mm) 

I 
l 
( 

I 
I 
f 

{Ne\·1 York: McGraw-Hill, 1964). In that publication 
Table 3 indicates runoff coefficients for heavy soil> 
steep 7o/., slopes> ranging between 0.25 and 0.35. 

The site's sediments have been classified according 
to the Unified Soil Classification System wherein 
the materials vary within the range between poorly 
graded sands (SP) and silts and clays having low to 
medium plasticity {ML - CL). 

Due to the inherent characteristics of cover material 
exc·a.vation, stockpiling, transportation, and application, 
the sediments will be mixed as part of the landfill 
operation. In general, the sediment analysis indicates 
that the sediments have a high clay content and can be 
considered heavy. 

c. Water Balance Computation - The computation requires 
the use of a value for potential evapotranspiration 
(PET). This value is found by computation according 
to the instructions included in the previously ref­
erenced publication by Thornthwaite and Mather. 
Normal temperature values \-iere used: 

J 

36.1 
.30 
.00 
X 

25.5 
= 

0 
0 

PET Computation: 

F M A M J J A s 
37.4 45. l 56.4 - 66.3 75.1 79.4 77 .6 71.1 

.46 1.76 4.52 7.58 10.71 12.37 11.66 9.24 

.00 .02 .06 .11 .15 .18 .17 .13 
X X X X X X X -X 

25.2 30.9 33.3 36.9 37.2 37.8 35.4 31.2 
= = = = = = = = 
0 .6 2.0 4.1 5.6 6.8 6.0 4.1 
0 15. 2 so.8 104.1 14Z.2 172.7 152.4 104.1 

The Water Balance for the Quarantine Road OHS 
fill site is computed on sheet 5. The 

0 

60.7 
5. 79 

.08 
X 

28.8 
= 

2.3 
58.4 

following notes represent site specific data re­
quired for tne water balance computation. 

N 

48.8 
2.57 

.04 
X 

25.2 
= 

l .O 
25.4 

(1) 

(2) 
(3) 
(4} 

Normal temperature determined from climatological 
data. 

(5) 

Heat Index from Thornthwaite Table l. 
Unadjusted PET from 6hornthwaite Table 3. 
PET adjustment is 39 N. latitude from 
Thornthwaite Table 6. 
PET converted to mm for Water Balance Computation. 
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BY _________ SUBJECT ""?C..tv\- Ov~~!',NfT.NE R.b. s'E.~\JR.12 lA1v1>F.;kke 

DATE ( '2_ - i 4 - f '() 

WATER BALANCE DATA 

.. 

MONTH Jan. Feb. Mar. Apr, May June July ~ug .. Sept .. Oct .. Nov .. 

.. 
P.E.T.. ., . 0 0 \?·2. .--.a ? 

~ •(.) \04,.l \ A.Z.'l 11Z·7 l52·L1 \°'1-·1 :SP: ~ o·- ,Z5.L 

P. 16·~ c4,Z qb,5 8'2:0 q~.,z 97·? J(Jt}..(:, /DJ.q BZ·<> 12.·6 7&·1 

C .~ .'?() .~D ·~ -~ ·°3D -~o . ":3D ·'30 ,3D ·3C 

. R/0 2'~'! '7~-3 ;?Cj,O -24,6 '21·7 ~1·3 "?1·4 ~-6 ~-8 :2-1-u '23·{ 

I -- _, "5( ,q ~-2. ??·? ,7.5 ?7,A b4-·? 7~·2 11·~ '?1·B =50·B -..---:::::-:, 

+ I + -\- - - - - - - .;,. -. 
I-PET. 53,-:, 51·9 52·? &·b ?'t·b c4·o q9.s Bt·J 4b·? 1·1 01: 

- - - - - ,-· 

~-(I-PET) 0 ,,, .. I 
tl?·b ~?·\ f".l4,2. "Y-iD·5 ~S'Z ·- ?"[•,., 

ST lb~·\ ~o "2J)D rl..60 lb'? 1\2 bt) Lt-? ,,,-:, /' -::z4 {.;;::;. ?o / . 

-t -t- - - - - -t 
6.sT 

_. -53·~ ~1.0, 0 0 ~, 51 44 ~? q ,z zq 

AE.T. 0 o· ,s.z ~·6 f Ol·'5 ,,q,z. ll7'2. C/4-·? bG·& ·3.2'·8 2! 
. 

PERC. D '20·0 ?'2·? .6·' 0 D 0 () 0 0 0 

~YMBO!:. 

P.E:T. 
P. 
C. 

R/0 
I 

1-P.E.T. 

~- (t-P.EJ".) 
ST 

AST . 
A.E.T. 
PERC. 

FORMULAS 

: . . . . 
. . . . 
. . 
. . . . 
. . . . 
. . . . 

DESCRIPTION 

· Potential Evapotranspiration 
Precipitation 
Coefficient of Surface Runoff· 
Runoff 
Infiltration 
I~filtration Minus Potential Evapotranspiration 
Accumulated Negative Infiltration Minus Potential 
Soil Moisture Storage_ 
Change in Soil Moisture Storage 
Actual Evapotranspiration 
Percolation 
AET = PET + [ (I-PET) - b.ST] (/\ET = PET when 1 -
PERC. = P - R/0 -~ST - AET 

-5-
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3. Infiltration Quantities: 

The Water Balance indicates that approximately 3.1 inches of 
the estimated 40.9 inches annual precipitation may infiltrate 
the fill and become part of the available water within the fill. 
The other 37.8 inches of precipitation will result in surface 
runoff or part of evapotranspiration. This phenomenon is 
expressed by the formula: 

Net Infiltration= Precipitation - {Runoff+ Evapotranspiration) 

7911111=1,03911111 - {312 rrm + 648 nm) 

3.1 in.= 40.9 in. - {12.3 in.+ 25,5 in.) 

NOTE: Net infiltration may eventually result in percolation 
out of or away from the landfill. At field capacity, 
Input= Output. 

The following computation indicates the estimated annual 
infiltration that will percolate into the landfill: 

. 
3.1"-: 12.0" = 0.26' annual infiltration, 

54 landfill acres x .26' = 14.04 acre feet precipitation, 

14.04 ac. ft. x 3.259 x 105 = 4,575,636 gallons/year, 

•• the estimated annual infiltration will be 
approximately 4.6 million gallons per year, 

4. Underdrain System: 

Leachate control will be provided by a system of underdrains. 
Permeability of the underlying clays in the proposed excavated 
areas is a major design consideration because it provides a 
natural barrier to contain potential migration of pollutants. 
Harrington, Lacey & Associates, Inc. performed three (3) field 
permeability tests according to the procedure in ·-Earth Manual 
"Field Permeability Tests in Boreholes - Des. E-18" published 
by the Bureau of Reclamation, U.S. Department of the Interior, 
pp 541-545. Test locations are shown on the attached drawings. 
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The following test results were obtained: 

Lithology Description Test No. 

1 Reddish brown clay to tan, very stiff 
to hard silty clay (CL) to clayey silt 
(ML) 

-6 3 x 10 cm./se 

2 

3 

(same as Test No. 1) -6 2 x 10 cm./se 

Tan, very dense, -silty fine to medium 
sand 

-4 3 x 10 cm./se 

The permeability tests indicate that the "upper clay" has a 
permeability within the 10-6 cm./sec. range and that the 
permeability of the so-called "upper sand" which contains 
some silt has a permeability within the 10-4 cm./sec. range. 
The range in permeability values is typical for SP, SM, ML, 
and CL sediments as the United Soil Classification System 
background data indicates. 

Sandy sediments have greater permeability than clayey 
sediments. Therefore, areas where sand predominates are 
expected to have a permeability within 10-3 cm./sec. range. 
NOTE: The table on page 7 shows that the USCA materials S\~ 
and SP are ex~ected to have a permeability k 10-3 cm./sec. 

In general, where water flows through compacted layers of 
the waste within a landfi11 1 its permeability is estimated 
to be approximately 1 x 10-q cm./sec. (.0001 cm./sec.). 

However, where water flows through a layer of course solid 
waste similar to industrial waste landfills and demolition/ 
rubble fills, ~ts permeability is estimated to be approxi­
mately 1 x 10- cm./sec. (.01 cm./sec.) or similar to gravels 
and gravel-sand mixtures with little or no fine particles. 
(GW and GP uses materials.) 

Based on the above data and background information, the following 
design permeability criteria have been determined: 

a. General OHS waste: 1 x 10-4 cm./sec. 

b. 

c. 

d. 

Clay barrier below excavation grade: 

-4 Silty sand zones: 1 x 10 cm./sec. 
-3 Sand zones: l x 10 cm./sec. 

-8-
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An analysis of the underdrain system for areas I, II and III is 
given below: 

Drainage System - Area I: 

The spacing of underdrains is a function of the site 
conditions. The proposed drains are to be placed above 
top with an impermeable clay layer (permeability of 10-6 
cm./sec.). The Ellipse Equation given below, has been 
used extensively to determine the spacing of underdrain:l 

S = J 4K (m2 x 2 am) 
q 

where: S = drain spacing - feet 
K = average hydraulic conductivity - in./hr. 
m = vertical distance, after draindown, at water 

table above drain at mid point between lines - feet 
a= depth to barrier below drain - feet 
q = drainage coefficient - in./hr. 

For area I the following data is used: 

K = 10~3 cm/sec (1.42 in./hr.) 
m = 30 feet 
a= 1 foot 
q = 0.30 in./hr. 

S = /r4-x-,-_-4_2_(_3_02=--x-2_x_l _x_30- = 
246 

feet 

.30 

Therefore, the recommended spacing is 250 feet of 411 tile as 
shown on the drawings. 

NOTE: The value of m = 30 feet was selected to correspond tot 
anticipated water level elevation in Area III. The valt 
of q (0.30 in./hr.) is high (conservative) to include 
possible infiltration from high intensity storms. 

Area II: 

In this area the tiles will also be placed on top of the impern 
clay layer. The same analysis performed for Area I is applicat 
here. One 4" line as shown on the drawings is recommended. 

1Drainage with Agricultrual land/USDA SCS, Section 16 Natural EnginE 
Handbook, 1971. 
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Area III: 

The parameters for this area are: 

K = ,o-3 cm./sec. (1.42 in./hr.) 

m = 5 feet 

a= 30 feet {estimated depth to impermeable layer) 
-

q = .30 in./hr. 

S =v'4 x 1.42 (5
2 x 2 x 30 x 5) = 143 feet 

The reconmended spacing is 150 feet of 4" drain tiles as shown 
on the drawings. 

5. Permeability Differential: 

Permeability differential refers to the ratio between the permeability 
of the filled DHS and the buffer zone or clay barrier underlying the 
fill. The fill design will provide a natural or man-made clay barrier 
at the excavation grade to minimize the potential for leachate perco­
lation into the underlying sediments. 

The clay barrier will have permeability within the range of 10-6 cm./sec 
The design permeability of the DHS is l0-4 cm./sec. Therefore, the 
following permeability differential is computed: 

Perm. Diff. = DHS = .0001 cm./sec 
Clay Barrier Perm. .000001 cm,/sec. 

= 100 -,-
In addition to the action of the basic permeability differential, the 
fill design will include a subsurface leachate collection system to 
promote positive, gravity flow of any potential leachate toward a 
leachate treatment system. In general, the combination of the clay 
barrier and leachate collection drain will minimize the potential for 
downward migration of leachate. 

6. Estimated Leachate Quantity for SCM Tract: 

The estimate leachate quantity is based on Darcy's Law where Q = KiA, 
where Q = total Leachate flow; k = permeability of the waste material 
or clay barrier; i = the hydraulic gradient; A= the cross-sectional 
area perpendicular to the flow. 

The following parameters are used to estimate the vertical and 
horizontal leakage of leachate: 

K (waste material) = ,o-4cm./sec. 
K (clay barrier) = 10-6cm./sec. 
A (excavated area) = 50 acres _7 Rainfall (effective) = 3.1 in/yr= 2.6 x 10 cm./sec. 
i (excavation grade) = 50.0 ~ 
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a. Given a SO-foot section of waste: 
Q - KiA 
Q = 2.6 x 10-7 cm./sec. x 50 acres x 43560 ft. 2 = 

30 cm./ft. acre .019 cfs 

b. Lateral flow in clay barrier negligible because of zero 
gradient. 

c. Flow into drainage tiles (assume gradient of 0.5; one side 
of a SO-acre square is 1,475 ft.) 
Q = KiA 
Q = 10-3 cm./sec. x 0.5 x 1475 ft x 50 ft= .123 cfs 

30 cm/ft 

The above flow is through one side of a square area. 
The flow from four sides is: 

.123 x 4 = .49 cfs 
Ratio of lateral/vertical is .49 = 25.8 

.019 -,-
Using the equation for flow to drain tiles: 

Q = 4K Yo2 

L 

where L = drain spacing (assume 1000') 
Yo= maximum elevation of saturated thickness 

The lateral flow into the tile is: 
4 · 2 Q = 4 x 10- cm./sec, x 50 x 4 x 1475 = 

30 cm x 1000 ft .197 cfs 
ft 

Ratio of lateral/vertical is .197 = 10.4 
.019 1 

d. The above analysis indicates a ratio of approximately 1:10 
(vertical to horizontal), assuming that the vertical flow 
is not obstructed. 

The excavated layer is about 44 feet above M.S.L. Assuming 
a water table elevation of about 10 feet above M.S.L., the 
lateral flow in the layer between the water table and the 
bottom of the excavated material is (k (estimated)= 10-5 
cm./sec. - i = 0.02} 

Q = 10-S cm./sec. x 0.02 x 4 x 1475 ft x 26 ft = .001 cfs 
30 cm./ft. 
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Ratio of lateral flow {tiles) to maximum vertical flow is: 

• 197 cfs = 197 
.001 cfs 

since the vertical flow cannot exceed the maximum lateral 
flow. 

Therefore, initially the ratio of vertical/horizontal flow 
is estimated at about 1:100; this ratio will increase to 
about 1:2000 when the bottom clay barrier approaches 
saturation, 
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